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AXXUAL REPORT OF THE MISSISSTPPT RIVER CO }f MISSION FOR THE 

FISCAL YEAR ENDING JUNE SO, 190e. 

St. Louis, Mo. , June 30, 1902. 

Sib: The Mississippi River CJommission has the honor to submit this 
annual report for the fiscal year ending Juno 30, 1902. 

The river and harbor bill having failed to pass during the session 
of Congress of 1900-1901, no appropriation has been made for the 
improvement of the Mississippi itiver since the sundry civil bill of 
June 6, 1900, until the passage of the act approved June 18, 1902. 

At the beginning of this fiscal year, July 1, 1901, the balances 
available, in the hands of the Commission, wore as follows: 

Mississippi River Commission ^23, 750. 55 

Surveys, gauges, and observations 47, 953. 7f 

Levees 223,130.4? 

Revetment and construction work, permanent channel improvements and 

protection 53, 924. 6'^ 

Dredges and dre<iging 322, 16,3. fJ3 

Plant and miscellaneous 38, 223. (>8 

Improving harbors and tributaricn 194, 583. 24 

Works above Cairo 2,571.70 

Reserved in hands of the president 68, 000. 00 

974,301.61 

During the past fiscal year the following allotments and transfers of 
allotments have been made: 

ALLOTMENTS. 

From reser\e in the hands of the president, to I^ke Providence rt»ach i>25, 000 

(Approved October 16, 1901.) . 

From reser\'e in the hands of the president, to siirvevH, gau^s, and observa- 
tions ' 6,500 

(Approved December 2, 1901.) 

TRANSFERS OF ALLOTMENTS. 

j«rom Lower Yazoo levee district $32, 000 

From Upper Tensas levee district S, 000 

40,000 



To Lake Providencje reach 25, 000 

To plant, thini district 15,000 

40,000 



(Approved, November IS, 1901.) 
From dredges and dredging to Mississippi River CJommission 5, 000 

(Approved, February 14, 1902.) 
From dredges and dreaging to office Chief of Engineers 5, 000 

This last transfer of allotment, approve*! February 25, 1902, was mad<' un<lor the 
legislative, executive, and judicial act. 
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MEETINGS. 

During the fiscal year the Commission has held three sessions, as 
follows: 

Eighty-fourth session, from November 7 to 17, 1901, in St. Louis 
and on the steamer Mimmippi^ for the transaction of general business 
and for inspection purposes. 

Eighty-fifth session, from April 2 to 8, 1902, in St. Louis and on 
the steamer Mississippi^ for the transaction of general business and 
inspection purposes. 

Eighty-sixth session, from June 23 to 26, 1902, in St. Louis, for 
the consideration of allotments and future operations under the river 
and harbor bill of June 13, 1902, and the preparation of the annual 
report. 

At each of these meetings hearings were given to and conferences 
held with the representatives of navigation, commercial, and agricul- 
tural interests on the river. 

During the year the membership of the Commission has been changed 
by the relief of Lieut. Col. T. H. Handbury, Corps of Engineers, 
if. S. A., and the appointment of Maj. T. L. Casey, Corps of Engi- 
neers, U. S. Army. 

Capt. G. P. Howell, Corps of Engineers, U. S. Army, on August 
12, 1901, relieved Capt. M. M. Patrick, Corps of Engineers, U. S. 
Army, as secretary or the Commission. 

MISSISSIPPI RIVER COMMISSION. 

Capt. G. P. Howell, Corps of Engineers, U. S. Army, secretary. 
Oflice, FuUerton Building, Pine and Seventh streets, St. Louis, Mo. 

The duties of this office are as follows: 

First. The recording and publication of the transactions of the Com- 
mission. 

Second. The conduct of the survey of the Mississippi River, ordered 
by Congress, from its headwaters to the Head of the. Passes, and the 
mapping and publication of its results. 

Thiro. The surveys, gaugings, and observations, and computations 
connected with them, necessary for the study of the physics of the river 
and for keeping the Conmiission informed of such changes as occur. 

Fourth. The operation of the dredges during low water, and the 
care, preservation, and repair of the dredging fleet when out of com- 
mission, and of the survey fleet, and the designing and construction 
of new dredges. 

Fifth. Such other work as may from time to time be requii*ed by 
resolution of the Commission. 

These duties are referred to in detail: 

1. This office has issued during the year printed proceedings of all 
meetings of the Commission, monthly reports by the secretory and 
district officers, monthly hydrographs, special reports of surveys and 
examinations, annual gauge records, and other papers relating to the 
works of the Conmiission. 

2. Owing to the failure of appropriation at the session of Congress 
of 1900-1901, but little extension of the survey of the river has been 
made during the past year and no new charts have been published. 
The topography and hydrography now extends from the Head of the 
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Passes to Aitkin, Minn. Progress has been made with the survey of 
Lake Itasca and its vicinity. The stretch of river between these two 
points still awaits the survey necessary to complete the entire work. 

Exact leveling is completed from the mouths of South and South- 
west Passes to Lake Itasca, and branch lines connect it with the Gulf 
of Mexico at Biloxi, Miss., with Lake Michigan at Chicago, and with 
Lake Superior at Duluth. Releveling parts of the line along the 
lower river has shown discrepancies wnich indicate a geological dis- 
turbance along the shore of the Gulf of Mexico. The interesting 
question thus raised makes it highly important that the line below the 
older formations on the river bank wnich give relative assurance of 
the stability of the earth's surf ace should be rerun at proper inteiTals. 
and that the tide gauges at East Bay and Biloxi should be continued 
and carefully maintained. 

Reduction, platting, and mapping have been continued in the office. 
The following charts have been published and are now available for 
distribution: 

Alluvial valley of the Mississippi River from Cairo to the Gulf of 
Mexico, in 8 sheets; scale, 1 inch to 5 miles, 1887 and 1899. 

Valley of the Mississippi River from Cairo to St. Paul, in 4 sheets; 
scale, 1 inch to 5 miles; 1899. 

District map of the Mississippi River from Cairo to the Gulf of 
Mexico, showing improvement and levee districts, in 1 sheet; scale, 1 
inch to 5 miles; 1897. 

Detail charts, showing hydrogiuphy and adjacent topography of 
the river from the Head of the Passes to Newport, Minn., 1,926 
miles, in 170 sheets; scale, 1: 20,000. 

Map of the Mississippi River from the Head of the Passes to Trem- 
pealeau, Wis., in 62 sneets; scale, 1 inch to 1 mile. 

At the request of the Commission, the War Department has, by a 
recent ruling, authorized the free issuance of any ot these charts, upon 
application to the secretary of the Commission, to heads of depart- 
ments, members of Congress, Government officials in the performance 
of whose duties thev may be beneficial, educational institutions, public 
libraries, individuals or organized bodies interested in the study of 
physical data, the development of navigation, or in any work carried 
on by the Commission, and to engineers engaged in the prosecution 
or study of works of hydraulic engineering. The 1 inch to 1 mile 
charts may also be issued on the application of any person controlling 
a boat for that part of the river to which its route is limited. 

3. The surveys, gaugings, and observations made the duty of this 
office have been continued during the year, including the inspection, 
repair, and daily recording of 38 gauges on the Mississippi River and its 
tributaries; the observation of extreme high-water readings on a series 
of 182 gauges, about 5 miles apart and extending from Cairo to Fort 
Jackson; the establishment of high and low water slopes, and the meas- 
urement of discharge at fixed points on the Mississippi River and its 
principal tributaries whenever certain stages of high and low water 
are exceeded. As the last river year has not been marked by extreme 
stages, this last duty has onlv been required at Rockcastle, Ky., on 
the Cumberland, during high, and at Columbus, Ky., Helena and 
Arkansas City, Ark., during low, water. 

During the year a temporary gauge, in connection with the survey, 
has been established at Aitkin, MIdd. 
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4. Since the inauguration of hydraulic dredging on the Mississippi 
River below Cairo for the improvement of its low-water navigation, m 
1896, the Commission has built 9 dredges. The first, Afj>/t(K wa.s 
designed experimentally by a committee of the Commission consisting 
of Col. Henry Flad and Col. C. R. Suter. The success of this dredge 
boat led to an extended application of the project. Following the 
Alpha the next boats were built on the designs of contractors. With 
the experience gained in operation and repair the later dredges have 
been built on detailed plans and specifications prepared in the ofllce of 
the Commission. Many modifications and improvements have been 
introduced in the direction of simplification, strength, and regularity of 
service. The last three dredges, lota^ Kappa^ and Henry Flad^ have 
been made self-propelling by side wheels. This makes them more 
manageable during operation, dispenses with the service of a pile sinker 
and tender, reduces tne number of the crew, and allows other conveni- 
ences and economies. The security and flexibility of the discharge 
pipes have been greatly increased. By this latter feature, combined 
with an improved steering apparatus, the pipes can now be so deflected 
from the line of the dredged channel that only about 500 instead of 
1,000 feet will be required, thus giving a great increase in the output 
of the pumps. 

About 15 per cent of the time of actual operation has heretofore 
been consumed in changing cuts or dropping the dredge back to the 
lower side of the bar to start up in a new cut. During this time the 
pumps are idle. To obviate this loss a suction head has been devised 
and IS now being applied, with which the pumps can operate while the 
boat is dropping down as well as while working up stream. Experi- 
ments are also being made with the intention of replacing the piles 
now used as anchorages for the motor lines with mushroom anchors. 
In either case the sinking will be done hydraulically. 

Heretofore the Commission has used, on its several dredges, pumps 
of various tvpes, each apparently recommended by different features. 
It is now the intention to institute a series of comparative tests, in 
order that a standard type of pump, combining in the greatest degree 
efllciency, endurance, and convenience, may be adopted in future 
dredges. It is strange that in the great application of centrifugal 
pumps to different uses in recent years no conclusive experiments of 
this character have .yet been made. 

Of the nine dredges built by the Commission eight are now in serv- 
ice. The Alpha^ the only one with a wooden hull, has been dismantled. 
It was the intention of the Commission to reinstall her machinery in a 
new hull for service on the lower reaches of the river, as the limited 
and insuflicient number of dredges has only allowed operations on the 
bars from Cairo to Peters Towhead, about 270 miles oelow. Of the 
eight mentioned seven were in commission during the low-water sea- 
son, between the months of August and November, inclusive. Eight- 
een different locations required more or less dredging^ which fully 
employed the service of six dredges. The output is estimated at one 
and two-thirds million cubic yards. The seventh, the Gamma^ was 
us»cl to assist in the bank protection at Lake Providence by directing 
the flow, thus reducing the energy of the attack of the current on the 
caving bank. This new application of dredging proved, to a consider- 
able degree, successful, and it is thought bjr the Commission that here- 
after it may be advantageously used in river improvements of this 
character. 
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During the low-water season there was maintained a depth of 10 
feet through all bars from Cairo as far down as the num]>er of the 
fleet allowed work to be done, with the exception of 9i feet at Hatchie 
crossing, from August 2 to 16, and at Presidents Island, from August 
9 to 11. At the time of lowest water, in November (Cairo, 2.9; New 
Madrid, 3.4; and Memphis, —0.8), there was 10 feet of water through 
to Peters Towhead, 270 miles, where the lowest dredging was done. 
Special reference is made in this connection to the plates accompanying 
the secretary's report, numberc»d f i-om 4 to 05. 

The continued success and development of the project of securing a 
low-water channel of satisfactory dimensions on the Mississippi River 
below Cairo, by hydraulic dredging, depends on the maintenance of a 
sufficient fleet, in good order, in charge of engineers experienced in 
the phjrsics of the river and guided by frequent and exact surveys. 

During the year the care and preservation of the dredging and sur- 
veying plant has been satisfactorily attended to. 

In view of the facts that the bar obstructions to low- water naviga- 
tion during the last season were not unusually serious or prolonged; 
that the number of dredges in the present fleet is not sufficient to 
render service over more than one-half of the length of river between 
Cairo and Vicksburg, in any part of which shoal water is liable to 
occur in any season; that both the present standard depth (9 feet) and 
width (250 feet) of low-water channel can be increased to advantage, 
and that new and useful applications of dredging are probable in the 
near future, the (IJommission is of the opinion that an incrciise in the 
number and capacity of dredges should receive considemtion at this 
time. 

5. Among the other duties imposed on this office during the past 

5'ear have been: (1) The collection of the physical conditions of the St. 
Trancis Basin in such fonn as will allow a proper study of the project 
for its use as a storage reservoir to abat« the floods from Cairo down 
and improve low-water navigation below the mouth of the St. Francis 
River; much progress has been made, and the information will be pre- 
sented during the year in the f orai of a contoured map, on the scale of 
1 inch to 1 mile. (2) The prepamtion of statistics of the commerce of 
the Mississippi River from St. Louis to the Head of Passes in more 
connected form than has heretofore been done. This information will 
be found in the appended report of the secretary in the following tables 
(Appendix 1): 

labh 1. — Tonnage between St. Louis and Cairo; tonnage between 
Cairo and Memphis; tonnage between Memphis and Vicksburg; ton- 
nage between Vicksburg and New Orleans. 

Tabl£ ^.—Receipts and shipments at St. Louis, Memphis, Vicksburg, 
and New Orleans. 

Table 3, — Seagoing traffic of New Orleans. 

At the same time, as a matter of interest, although not forming part 
of the commerce of the river, the amount of ferry transport across the 
river at 13 difi'erent points is collected in a separate table, No. 4. 

In the report of the secretary is a statement of items necessary to 
the completion of these statistics, which it has been, so far, impossible 
to obtain. 

For full information on the subjects herein summarized reference 
is made to the reports of Capt. G. P. Howell, Corps of Engineer's, 
U. S. Army, secretary of the Mississippi River Commission, and of 
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C. W. Sturtevant, F. B. Maltb3^ and K. Tully, assistant engineers m 
his office. (Appendix 1.) 

CHANNEL WORKS, BANK TROTECTION, AND HARBOR IMPROVEMENTS IN 

THE SEVERAL DISTRICTS. 

Owing to the failure of appropriations since the sundry civil bill of 
1900, work in these districts has been restricted to such repairs of 
existing work as were possible, with existing balances, and to the care 
and preservation of plant. 

Works above Cairo, — Maj. T. L. Casey, Corps of Engineers, U. S. 
Army, in charge. Office, custom-house, St. Louis, Mo. No extension 
or repair has ^^Qn made during the year to the revetment built to arrest 
the erosion on the left bank or the Mississippi River in rear of Cairo. 
No additional work is now necessary. 

First district^ from Cairo to thsjoot of hloindlft^ 220 miles, — Capt. 
E. E. Winslow, Corps of Engineers, U. S. Army, in charge. Office, 
^80 Second street, Memphis, Tenn. In this district are included the 
improvement of the harbors of Columbus and Hickman, Ky., New 
Madrid and Caruthersville, Mo., the improvement of Plum Point 
Reach, and certain experimental dikes for low water navigation. 

Harbor of Columbus^ ^., 21 miles below Cairo, — This work, C/Om- 
menced in 1889 and finished in 1890, remains in the same condition of 
completion and jgood order as was described in the last annual report 
of the Commission. 

Harbor of Hichnian^ Ky,^ S6 miles below Cairo, — This work, con- 
structed between the years 1889 to 1894, remains in the same com- 
pleteness and good order as was described in the last annual report. 

Harbor of Neio Madiid^ Mo,^ 71 mil-es below Cairo. — This work was 
constructed between the years 1893 and 1899, and consists of a revet- 
ment extending from the mouth of Bayou St. John down past the city 
front, 4,500 feet in length. It remains in the same condition of com- 
pleteness and Jgood order described in tHe la«t annual report. 

Harbor of Caruthersville^ Mo,,, 110 miles below Cairo, — ^This work 
was constructed in 1898 and 1899, and consists of a revetment 1,890 
feet long. It is complete and in ^ood order for this length, with the 
exception of the bauK paving, which should be carried up the slope 
to or near the top of the bank. It is also advisable that the revet- 
ment be extended farther down stream. 

The four harbor improvements, heretofore described, have been 
objects of special appropriation. 

Plinn Point Remk^ Tennessee and Arkansas,, llfl to 186 miles below 
Cairo. — ^The work for the improvement of this reach consists of bank 
revetment and channel contraction, and extends from Daniels Point, 
Arkansas, near its head, about 20 miles down, to the vicinity of Craig- 
head Point, Arkansas. The funds available during the past year have 
not been sufficient to make the necessary repairs or prevent the exten- 
sion of the damage previously reported to Congress as occurring at 
Daniels Point, Fletchers Bend, Osceola Bar, Gold Dust chute, and oSier 
localities of less importance. 

£xperimental dikes. — Such of these dikes as have been constructed 
in favorable locations, and at stages of water suitable to their action, 
have secured results which will justify, to a certain extent, their 
future use as an auxiliary method of securing low-water improvement. 
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Refereuce is made for full information concerning the transactions 
of the Commission in this district, summarized above, to the reports 
of Capt. E. E. Winslow, Corps of Engineers, U. S. Army, in charge, 
and oi Messrs. A. J. Nolty and W. M. Rees, assistant engineers. 
(Appendix 2.) 

becond district^ froiu the f(>(d of hland Jfi to thr mouth of Whitff 
RivcT^ 175 miles. — Capt. E. E. Winslow, Corps of F^ngineers, W S. 
Army, in charge. Office, 280 Second street, Memphis, Tenn. 

In this distri(!t are comprised the improvement of the harbor of 
Memphis, including the revetment of Hopefield Hend and the annual 
dredging of Wolf River, and also the protection of the harbor of 
Helena, Ark. 

Memphis Harbor^ Tennessee^ 230 viiles helow Cairo, — The protection 
of the river front of the city of Memphis from the old mouth of Wolf 
River to a point below the bridge has been jointly accomplished b}' 
special Government appropriation for Memphis Harbor, by allotments 
by the Commission from appropriations for the general iniprovement 
OI the river, and b}^ funds supplied by the citizens of Memphis and the 
bridge company. This entire work is now in good conaition. The 
bar which encroached on the upper end of the harbor front as the 
result of the recession of Hopefield Point, during a period when its 
protection was impossible from the absence of appropriation, shows no 
sign of farther advance. It is the opinion of the Commission that 
this bar front should be accepted as a new part of the Memphis Har- 
bor line, and that future efforts should be directed to its reclamation 
and improvement by parties interested. 

Such repair to the revetment of Hopefield Bend as was absolutely 
necessary has been made during the past year, and it is now in good 
condition. The preservation of the harbor facilities of Memphis is so 
entirely dependent upon the maintenance of this work that the Com- 
mission is of the opinion that it should be the object of regular special 
appropriations as a part of Memphis Harbor. 

Wolf River^ a tnbutary, joining the Mississippi within the citv 
limits of Memphis, is an important feeder to large lumber, railroad, 
and manufacturing interests. It is probable that the be^t practicable 
method of improvement is by annual dredging. For this purpose 
special appropriations have been made by C ongress in recent years. 
Tie execution of the project during the past ye^r nas been satisfactory. 
It is advisable that suitable appropriations be continued. 

Harbor of Helena^ Arlc,^ 306 "miles helmn Cairo, — The protection of 
this harbor has been under special appropriations. It consists of a 
combination of spur and revetment work, with an aggregate length of 
4,900 feet, covering the improved front of the city. It is now in good 
order, with the exception of the settlement of a short length of bank. 
This condition makes the continuance of a repair fund advisable. 

In the appended report of Capt. E. E. Winslow, Corps of Engineers, 
U. S. Army, in charjge, and of Assistant Engineer W. M. Ree^, full 
details of tne conditions and operations in this district will be found. 
(Appendix 2.) 

Third district,^ from the mouth g/* White Rivei' to Warrervt^n^ Miss, , 
m, miles. — Capt. C. L. Potter, dorps of Engineers, U. S. Army, in 
charge. Office, Randolph Building, Memphis, Tenn. 

In this district are included the works of improvement at the upper 
end of Lake Bolivar, Miss. ; Ashbrook Neck, Miss. ; Greenville Har- 
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bor, Miss.; Lake Providence, La., and Delta Point, La., opposite 
Vicksburff. 

As in the other two districts, work in this has ])een restricted, by the 
failui'e of appropriations, to such repairs as were necessary to prevent 
serious loss. In two instances, Lake Providence revetment and the 
care and preservation of plant, the loss would have been irrepanible, 
and it became necessary to make transfer of suflScient funds for these 
purposes from the reseiTe for emergencies in the president's hands 
and from the levee allotments. 

iMke Bolivar^ Miss.^ 1^.17 mil^ helow Cairo, — The revetment at the 
upper end of this lake was built under special appropriation in 1888-89, 
with the object of maintaining the levee line in front of the lake, thus 
saving very extensive levee construction and the abandonment of a 
large and highly valuable area. It is now in good order. A similar 
emergency has now arisen at the lower end of the lake. The caving 
bank has there approached the levee at a point where it will be diffi- 
cult to retire it on account of the proximity of the bed of the Old 
River. 

AsIJyrook Neck^ Mississippi^ liJfi miles helow Cairo. — A revetment of 
about 10,000 feet in lengtb was built on the upper side of this neck, 
where it was only 2,000 feet wide and about 12 miles around the point, 
in the years from 1890 to 1895. Extensive repairs have subsequently 
been made. The object of the work is the prevention of a cut-off, 
which in this locality would have peculiarly disastrous results, includ- 
ing cut-offs in the two adjacent bends, the destruction of (xreenville 
Harbor, and the loss of a considerable part of the levee line. The 
prevention of such cut-offs is a well-defined part of the policy of the 
Commission. 

Greenvill-e Harbor^ Mississippi^ 1^78 miles helow Cairo. — The protec- 
tion of this city and its harbor from caving was commenced, by special 
appropriation, in 1887, and has been so continued until a sufficient exten- 
sion, 14,500 feet, was given in 1895. The lower and earlier work was 
constructed with spurs, but in 1891 a change was made to revetment. 
Frequent repairs have been made, and others are now necessary. 

Lake Providence Reach., 517 to S52 miles helow Cairo. — The earlier 
works on this reach have had a decidedly beneficial effect on the chan- 
nel which still persists, but as the type of construction used in the 
earlier years was much lighter than that now employed, man\' repairs 
have been necessary, and parts of the work have been abandoned. 

The revetment at and above the town of Lake Providence has been 
vigorously pushed and maintained since 1894, until it now has a length 
of 12,800 feet in good order. This work has special importance from 
the proximity of the river to the lake. If the present bank line is 
allowed to recede, a new levee back of the lake will be necessar\% at 
great cost, as well as the abandonment of a large and valuable area of 
farming land. In connection with this improvement the dredge 
Gamina was successfully used to control the flow in order to relieve 
the attack of the current on a part of the bank where it was found 
particularly difficult to place ana hold the revetment. 

Delta Pointy Louisiana^ 598 miles below Cairo. — The prevention of 
the further recession of this point really forms part of the improvement 
of Vicksburg Harbor, being immediately opposite the mouth of the pi*o- 
jected canal from the Yazoo River through the old river lakes. The 
work in recent years has been done b}' allotments from the appropria- 
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tions for the general improvement of the river. This revetment and 
that of the upper Memphis front, below the old mouth of Wolf River, 
were the earliest built on the Mississippi, dating back prior to 1880. 
From age, the insufficiency of original methods, and the imnking action 
of the caving, both repairs and extensions have been necessary. It is 
now in good condition, although the caving above, if continuous, will 
soon require an extension in that direction. 

For full information concerning the conditions and operations in 
this district reference is made to the appended reports of Capt. C. L. 
Potter, Corps of Engineers, U. S. Army, officer in charge, and of 
Assistant Engineer Ailhur Hider and Superintendent (x. C. Thomas. 
(Appendix 3.) 




New Orleans, La. 

The works in this district include the improvement of the harbors at 
Natchez, Miss., and Vidalia, La.; of the junction of Mississippi, Red, 
and Atchafalaya rivers; of the harbor of New Orleans, and bank pro- 
tection in Bondurant chute and Kempe bend. 

Harbors of Natchez^ Mm, ^ and VldaHa^ La.^ 700 mllesheiow Cairo. — 
The preservation of these harbors is dependent upon the prevention of 
a cut-off through the narrow neck of Cowpen Point. The project 
includes a revetment of the caving bank on the upper side of the point 
to prevent its further recession and the construction of a spur levee 
from the hills along the axis of the point to prevent the i*ace of water 
across it. This spur levee has been constructed and is now in good 
condition. Of the total projected length of bank protection, which is 
a combination of spur and revetment work, about 12,260 feet has been 
built and is now in good order. It should be extended to completion 
at an early date, as the narrowest part of the neck has not j^et been 
covered. Apart from the local impoiiance of these harbors it is highl}- 
important that this cut-off, as well as all others, should be prevented 
in the interest of the general improvement of the river. The work has 
generally been done under special appropriations and a continuation of 
these is advised. 

Junction of the Mississippi^ Red^ and Atchafalaya 7*ivers^ 764, miles 
helow Cairo. — Owing to the absence of sufficient appropriations, the 
project for the improvement of this locality, presented m the annual 
report of the Commission for 1892, has never been carried out beyond 
the partial building of the dam at head of Turnbull Island. In the 
meantime the local conditions have so changed, and the capacity of 
dredging machinery has been so developed, that impoitant modifica- 
tions and simplifications have l)een aavised in later reports. The 
proiect now includes the prevention of the further enlargement of the 
Atcnafalaya and the maintenance of navigation at all stages, by dredg- 
ing, through lower Old River. Satisfactory progress has been made m 
botn these departments of the work. It is important that annual 
information be obtained of any physical changes occurring in the 
lower Old and Atchafalaya rivers, and that sufficient fun(£ be on 
hand to arrest any markea enlargement of sections or increase of dis- 
charge fi'om the Mississippi. This is especially important in view of 
the contraction of section caused by the recent construction of embank- 
ments leading to the bridge across lower Old River. 
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Nem Orleans Harbor^ 969 miles heloio Cairo, — The appended report 
bv Mai. Georcfe MeC. Derby on the condition of this harbor correctly 
shows the importance of the rapid extension of work for its protec- 
tion. This can only be done with more reguhir and nuu-h larger 
appropriations than haye hitherto been made. The Commission knows 
of no locality on the riyer where such great interests are in so critical 
a condition. The Commission has for years past adyised the profita- 
ble expenditure annually of $300,000 in the prosecution of the project, 
while the appropriations have ayeraged but $55,000 a 3'ear. The rec- 
ommendation of previous years is urgently repeated in this report. 

Bandurayit Chute^ 6*^ milei^ helom Cairo. — This work was given the 
length originally intended during the previous year. It is in good 
order and serving its purpose. A downstream extension has been 
rendered necessary at an eany day on account of bank caving at the end. 

Kempe BeTul^ 657 iniles helow Cairo, — The extension of the revet- 
ment of this bend is of immediate importance, but no work has been 
possible during the past year, from want of funds. It was necessary 
to keep in hand such balance as was left to repair any defect, since 
for a considerable distance the revetted bank is immediately against 
the levee, in the rear of which is a most extensive and impracticable 
swamp. 

Full information concerning the condition of and operations in this 
district will be found in the appended reports of Maj. George McC. 
Derby, Corps of Engineers, U. b. Army, and of Assistant Engineers H. 
S. Douglas and L. E. Lion, to which reference is made. (Appendix 4.) 

Particular attention is directed to the experimental use now being 
made of concrete and ])rick in place of stone, in this district, for sink- 
ing mats and upper bank protection. 

Dwing to the failure of regular appropriations, the Commission 
repoiiis that no progress in the general improvement of the river has 
been made during the past year. The balances in its hands have not, 
in all cases, been sufficient to make the repairs previously .reported as 
necessary to prevent the increase of damage resulting therefrom, or 
to give proper attention to the care and preservation of plant. The 
allotment from the present appropriation to make good this deteriora- 
tion will, therefore, be large. Tnis statement is generally' true of the 
four districts into which the river below Cairo is divided. 

LKVEES. 

In the First and Second engineer districts, under the charge of Capt. 
E. E. Winslow, Corps of Engineers, U. S. Army, are induced the fol- 
lowing levee districts: 

Upper St. Francis, right bank, from Birds Point, Mo., opposite 
Cairo, to New Madrid, 70 miles. 

Reelfoot, left bank, from Hickman, Ky., 36 miles below Cairo, to 
Slough Landing, 24 miles. 

Lower St. Francis, right bank, from Point Pleasant, Mo., 71) miles 
below Cairo, to the mouth of the St. Francis River, 219 miles. 

White River, right bank, from Helena, Ark., 306 miles below Cairo, 
to Laconia Circle, 79 miles. 

Upper Yazoo, left bank, from the bluffs, 14 miles below Memphis, 
to the Coahoma-Bolivar county line, Mississippi, 121 miles. 
. Upper St, Francis levee district, — The levees undertaken in this 
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district by the Commission are the continuation of a line already 

Sirtially built by State and local authorities in Missouri, from Cape 
irardeau to Birds Point. They have been extended down about 5i 
miles to the vicinity of a natural drain, tributary to the Mississippi. 
Until provision is made by the local authorities for the proper dispo- 
sition of this drainage, under plans approved by the Mississippi River 
Conmiission, it is inadvisable that further extension be maae under 
allotment of Government funds. No work has been done during the 
past year either by general or local authority. 

Heel foot levee dUtrict. — The levee at the lower end of this district, 
in Tennessee, has been built by local authorities up to the Kentucky 
line. No allotment has heretofore been made, as the right of way 
through Kentucky had not been secured. This has nowoeen done, 
and it is advisable that an allotment now l>e made to commence the 
extension of the levee already built in Tennessee by the local authori- 
ties into the State of Kentucky. 

Loicer St, Francis Jeve^i district — The length of existing levee line 
in this district is 183 miles. It is not, however, continuous, being 
interrupted by an unbuilt gaj) of alx)ut 17 miles between an upper sec- 
tion, 166, and a lower, 17 miles long. The work has been done by 
the cooperation of the General Government and local authorities. The 
policy of the latter has naturally been to cover as much front as prac- 
ticable with a levee of moderate dimensions, while the Government 
allotments have been mainly used in increasing them to a grade and 
section approximate to that considered as finally necessary. A down- 
stream extension of about 10 miles is contemplated to complete the 
system. 

The general grade of the levees buUt in this district is within 3 or 4 
feet of that established b^^ the Commission, but much banquette work 
is required for the standard section. In several places the line is so 
threatened by caving banks that new loops must be built in a few 
years. During the year the United States has built 73,476 and the 
State authorities 758,490 cubic yards. 

White Rwer levee district, — Of a total length of line of 74 miles, 
the United States has worked on 64, the other 10 miles being under 
private control. The levees of the district are generally' low in gmde 
and weak in section. There are also four breaks, grouped in the same 
neighborhood, aggregating alx)ut 10,000 feet in length, unclosed since 
the flood of 1897. Parts of the line are so nearcavmg banks that new 
loops will be required in the near future. During tne past year the 
United States has built 36,777 and the local authorities 110,711 cubic 
yards. 

Upper Yazoo leve^ district, — The development of the line in this dis- 
trict IS complete, and the condition of the levees is comparatively good, 
particularly as regards section. The grade is generally within 2 feet 
of the standard adopted by the Commission, ^veral parts of the line 
are threatened by caving banks, and it will become necessary in the 
near future to replace them with new levees. 

During the past year the United States built 71,564 and the State 
organization 906,464 cubic yards. 

Of the total amount of levees built during the year in the First and 
Second districts, the United States has constructed 181,817 and the 
State organization 1,775,665 cubic yards. 

Reference is made to the appended report of Capt. E. E. Winslow, 
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Corps of Engineers, U. S. Army, for detailed information concerning 
the levees of his district. (Appendix 2.) 

In the Third engineering aistrict, under the charge of Capt. C. L. 
Potter, Corps of Engineers, U. S. Army, are included the following 
levee districts: 

Lower Yazoo levee district, left bank, from the Coahoma-Bolivar 
County line, Mississippi, to the mouth of the Yazoo River, 227 miles. 

Upper Tensas levee district, right bank, from the Arkansas River 
to the latitude of Warrenton, Miss., 204 miles. 

Lawei' Yazoo lei^ee district. — ^The levee line in this district is contin- 
uous from its head, in continuation of the levees of the Upper Yazoo 
district, down to Eagle Lake, with a length of about 188 miles. No 
extension is j)roposed. For three-fourths of this distance the crown 
of the levees is aoout the provisional gi'ade of 3 feet above the highest 
known water, of 1897, but a large part of it has not the standard 
section. Parts of the line fall as much as 1.5 feet below this provi- 
sional grade and are also weak in section. A large amount or new 
work will be required in the near future as the result of caving banks. 

No construction has been done in this district during the past year 
by the United States, the absence of funds restricting the work to sur- 
veying and maintenance. The State authorities built 1,796,900 cubic 
yards during the year. 

Upper Tensas Levee district, — ^The upper end of the levee of this 
district, forming the head of the Tensas system, rests on higher ground 
on the south side of Cypress Creek, Arkansas. The levee on the ri^ht 
bank of the Arkansas River, when completed, will lap over this interior 
line sufficiently to prevent backwater from flanking around the head of 
the system. The length of line under the jurisdiction of the United 
States is at present 187 miles. The grade of that part of the line in 
Arkansas ranges from 2 to 3 feet above the highest known water. In 
Louisiana it is more irregular, parts being on^' 1 foot above this pro- 
visional grade, while others are as much as 4i feet above it. This line 
is also deficient in section, not more than one-third havirg banquettes. 

During the year the construction work of the United States in this 
levee district has amounted to 199,684 and of the States of Arkansas 
and Louisiana to 741,651 cubic yards. 

In the Third engineering district during the past year the levee 
construction work done by the United States was 199,684 and by the 
States of Mississippi, Arkansas, and Louisiana 2,538,551 cubic j^ards. 

For complete details concerning the levees and levee work m this 
district during the past year, reference is made to the appended 
reports of Capt. C. L. Potter, Coi*ps of Engineers, U. S. Army, E. C. 
Tollinger, assistant engineer, and A. M. Todd, superintendent. (Ap- 
pendix 3.) 

In the Fourth engineering district, under the charge of Maj. George 
McC. Derby, Corps of Engineers, U. S. Army, are included the fol- 
lowing levee districts: 

Lower Tensas, right bank, extending from a point opposite War- 
renton, Miss., to the mouth of Red River, 157 miles. 

Atchafalaya, right bank, from the mouth of Red River to Bayou 
Lafourche. 122 mues. 

Ijafourcne, right bank, extending from Bayou Lafourche to the city 
limits of New Orleans. 
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Barataria, right bank, from the city limits of New Orleans to the 
Head of the Passes, 82 miles. 

Homochitto, left bank, from the mouth of the Yazoo River to 
Baton Rouge, 238 miles. 

Pontchaitrain, left bank, from Baton Rouge to the city limits of New 
Orleans, 123 miles. 

Lake Borgne, left bank, from the lower limits of the cit}" of New 
Orleans to the Head of the Passes, 91 miles. 

In the Lower Tensas district the levees are a continuation of those 
in the Upper Tensas, forming the Tensas system. They are continu- 
ous, at present, to Bougere, about 26 miles above the mouth of 
Rea River. An extension downstream of about 12 miles is now in 
contemplation. 

In the Barataria district the levee line terminates at the Jump, 11 
miles, and in the I^ake Borgne district at Fort St. Philip, 21 miles 
above the Head of the Passes. The lines in all other districts are con- 
tinuous, except in the Ilomochitto, where none but private levees exist. 

The grades of the levees in these districts are best given in a table, 
here reproduced, from Major Derby's appended report. The sections 
conform tolerably to the standard, except the absence of banquettes 
from a gr^t part of the line. 



Above high water, 1897. 



Le« than 1 foot 
From 1 to 2 feet 
From 2 to 3 feet 
More than 3 feet 

Total 



T^'voe diMtrictH. 



Tiowor Atchafa- j „f,„,r,.ho 
Tensas. , laya. !-»*»""" lu . 



I 



Miles. 

4.59 

9.24 

27.14 

87. G4 



MiieK. 

2.03 

2.49 

21.13 I 

104.49 : 



128. 61 130. 14 



MiUii. 
1.36 
17.84 
24.01 

38.76 

82.00 



Poiitohar- 
traiii. 



Miles. 
41.32 
31.11 
14.03 
39.11 

125.37 



Barata- 
ria. 



Miles. 

2.14 

28.56 

24.32 

16.64 



71.66 



Lake 
Borgne. 



Miles. 

0.19 

35.67 

14.18 

21.25 



71.29 



The construction work during the pmst year by the United States 
and State organizations is shown in the following table from the same 
source: 



By United States 
BySUtes 

Total 



Lower Atchnfti- 



TensuH. 



159, 1(K) 
483.786 



laya. 



Cu. yd*. Cu. yds. 



I5,9:» 
442,098 



642,895 ! 488,031 



Levee iHstrictEi. 



Lafourche. 


l*ontchar- 
train. 


Barata- 
ria. 


Borgne. 


Total. 


Cu. yds. 
101.119 


Cu. yds. 
22,518 


1 
OUr. yds. ■ Cu. yds. 


Cu. yds. 
331,679 


32<i,121 


71,704 


89. 767 


130,416 


1,473.882 


430,240 


94,222 


39,757 


130,416 


1,805.561 



For full information concerning the condition of the levees of these 
districts, reference is made to the appended reports of Maj. George 
McC. Derby and of Supt. W. E. Knoblock (Appendix 4). 

The table which has formed part of the previous repoil giving the 

Seneral condition of the entire levee system below Cairo is here repro- 
uced, with such changes as are required to bring the information up 
to date. 
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Upper Si. Fiancln . . 

Beellooc 

lAver St, Fnnctfl . , 

While River 

Vpixr Yoooo 



IS. 1^70.906 
7,390.730 
1»,I«).,WS ' 

16,6&3,M!1 I 

i8,«aD.9i-J ' 

7,811,006 
2.(423,232 I 

sligsioas l 



W, 101,871 

7,S3S,21S 

n',3x',SM 



i,9n.« 

13, 900, « 



0,807 



Iion during Cni 





aoiif. rd.. 












































lake iloreni' 


w,9ia 



"'£S 



^birj/nrdi, 
l! WW. 000 

bIidoIooo 
u'.iia'.?ai 



2.30B.m 

!4,19;.«HI 



10.7IW.722 
4,4D6,CC7 
19,03S.772 



The cubic yardage of the levees lost by caving during the past year 
has been about three-fourths of 1 per cent of the amount aJready in 
place. The avemge amount annually lost for the past six years, uur- 
mg which time recoids have been kept, is not in excess of two-thirds 
of 1 per cent. 

It Is probable that in the near future this rate of loss will be t«in- 

Krarily increased, owing to the proximity of caving banks in manj^ 
slities. Ill several cases the question of a new location is compli- 
cated by the existence of old river lakes or other obstructions in the 
immediate rear of the levee line. 

The following table, compiled in 1900 by the Lower St. Francis 
levee board, gives interesting information concerning the resources of 
the local levee authorities. Since its date both the issue of bonds and 
the limit of taxation has in some districts been increased. 
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The high water of this year reached but little more than a bank-full 
stage, and no expenses were incurred for flood protection. A table 
of tne highest and lowest known gauge readings and those of the past 
fiscal year is here reproduced from the secretary's report: 



River. 



MissiHsippi .. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Arkansas 

Atchafalaya . 
Cumberland . 
Ohio 

Do 

Do 

Do 

Ouachita 

Red 

Do 

Do 

St. FranciH . . 



Gauge. 



I Lowest. Year. 



Tennessee 
Do.... 

Wabash . . 

White.... 
Do 

Yazoo 



St. Louis 

Cape Girardeau 

Cairo 

Belmont 

New Madrid 

Cottonwood 

Fulton 

Memphis 

Mhoon 

Helena 

Sunflower 

White River 

Arkansas City 

Greenville 

Lake Providence 

Vicksburg 

St. Joseph 

Natchez 

Red River 

Baydu Sara 

Baton Rouge 

Plaquemine 

Donaldsonville 

College Point 

Carrollton 

Fort JackHon 

Little Rock 

Barbre Landing 

Nashville 

Cincinnati 

Louisville (upper ) , 

Louisville (lower) 

Paducah 

Camden 

Fulton 

Shreveport 

Alexandria 

Bridge St. Louis. Iron 

Mountain and South - 

em Rwy. 

Chattanooga 

Florence 

Mount Carmel 

Jacksonport 

Clarendon 

Yazoo City 



-2.52 

1.00 

-LOO 

.05 

.55 

-3.35 

.16 

2.65 

-7.80 

-3.00 

1.50 

0.00 

-3.60 

-2.65 

5.30 

-6.50 

-9.30 

- .85 

- .60 
2. 70 

.45 

- .94 
1.00 

- .91 
-1.60 

.30 

2.01 

-1.77 

- .40 
1.92 
1.70 
1.60 

- .70 
1.80 

.10 
-5. 50 
-3.70 

- .05 



0.00 


- .76 


- .20 


-LIO 


4.07 


-4.30 



1900 

1897 
1871 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
18?2 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1894 
1894 
1894 
1894 
1872 
1894 
1887 
1897 
1878 
1881 
1896 
1872 
1895 
1887 
1896 
1894 
1881 
1901 



1883 
1878 
1895 
1872 
1887 
1875 



Low, 
1901. 



1.94 
2.00 
88 
59 
26 
30 
65 
.30 
3.72 
1.45 
2.85 
4.55 
1.00 

.as 

.85 

2.32 

5.87 

2.a5 

2.00 

1.40 

1.30 

0.00 

1.12 

.47 

.01 

.70 

2.50 

.16 

1.30 

4.10 

2.60 

8.20 

1.50 

2.85 

3. 15 

1.00 

2.60 

.05 



2.10 
.80 

0.00 
- .75 

4.35 
-L80 



Highest. 




35.95 
31.60 
52. 17 
45.58 
40.27 
39.35 
38.80 
37.66 
41.60 
51.75 
47.17 
52.42 
51.90 
46.75 
44.54 
52.48 
47.85 
49.82 
50.20 
48.70 
40.65 
86.25 
82.75 
27.95 
19.17 
7.20 
31.20 
50.95 
55.30 
71.06 
46.60 
72.00 
54.25 
46.00 
85.75 
86.70 
38.26 
41.60 



64.00 
83.20 
28.30 
33.35 
36.63 
36.50 



High. 
1902. 



1892 
1897 
1883 
1883 
1897 
1897 
1898 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1892 
1897 
1882 
1884 
1884 
ISM 
1884 
1882 
1876 
1892 
1892 
1897 



1875 
1897 
1875 
1890 
1890 
1882 



a 21. 70 
a 22. 00 
42.14 
38.60 
83.24 
S2.80 
29.55 
80.90 
84.30 
89.58 
88.75 
43.30 
41.40 
36.05 
84.95 
41.22 
37.15 
40.25 
88.80 
81.70 
29.40 
26.60 
23.30 
19.50 
13.35 
6.a> 
19.60 
37.38 
46.20 
60.90 
24.80 
60.40 
39.70 
85.10 
2L80 
16.80 
19.75 
15.80 



38.00 
21.70 
11.80 
19.80 
25.00 
•26.60 



"June 30: river still rising. 

The estimates which follow cover the amounts which, in the judg- 
ment of the Commission, can be advantageously expended beyond 
those provided for in the river and harbor act of June 13, 1902. 
Respectfully submitted. 

Amos Stickney, 
Colo?hi, Corps of Enginee7'i<^ IT, S, Army,, 

Prcslaeiit Mississippi River Conwiissimi, 

B. M. Harrod. 
R. S. Taylor. 
Henry L. Marindin, 
Assistant,, Coast and Geodetic Survey. 

J. A. OCKERSON. 

H. M. Adams, 
Lieut. CoL, Corps of Engineers,, U, S, Army. 

Thos. L. Casey, 
Major. Corps of Engineers.^ U. S. Army. 
Brig. Gen. (i. L. Gillespie, 

Chief of Engineers., U. S. Army. 
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Money 8tat^menU, 

Appropriations expended under Mimsatippi River Commimon. 
[Appmpriation for improving Mississippi River.j 

July 1, 1901, balance unexpended "$1,217,2.^.44 

Amount appropriated by river and harbor act approved June 13, 1902. 2, 290, 000. 00 

3, 507, 230. 44 

June 30, 1902, amount expended during fiscal year $856, 579. 41 

Amount allotted for expenses of office of Chief of Engi- 
neers, United States Anny, approved by Acting Secretary 
of War February 25, 1902 * 5,000.00 

861,579.41 

July 1, 1902, balance unexpended 2, 645, 651. 03 

July 1, 1902, outstanding liabilities $39, 432. 72 

July 1, 1902, amount covered by uncompleted contracts. . . ^^fa, 953. 55 

1 06, 386. 27 

July 1, 1902, balanire available 2, 539, 264. 76 

Distributed as follows: 

Sur\'evs, gauges and observations 7, 644. 46 

Leve^ 174,702.10 

Revetment and contraction works, permanent channel iiTiprovements 

and protei:tion 36, 991. 36 

Dredges and dredging 43, 394. 21 

Plant and miscellaneous 11, 627. 90 

Improving harbors and tributaries 25, 933. 03 

Works above Cairo 2, 571. 70 

Unallotted 2,2.36,500.00 

2, 539, 264. 76 

Amounts necesmnj t/) be appropriated for the fiscal year ending June SO, 1904, in addition 

to the balan^ unexpended My i, 1902. 

For continuing the improvement of the Mississippi River from Head 
of the Passes U^ the mouth of the Ohio River, including salaries and 
clerical, office, traveling, and miscellaneous expenst^s of the Missis- 
sippi River Commission $2, 000, 000. 00 

Protection of banks at or near Caruthersville 30, 000. 00 

Improving harbor at Memphis, Tenn. (including Hopefield Bend and 

Wolf River) ' 50,000.00 

Improving harbor at Green\ille, Miss 25, 000. 00 

Delta Point, La. (preservation of existing works ) 25, 000. 00 

Improving harbor at Natchez, Miss., and Vidalia, I-a 100, 000. 00 

Rectification of Red and Atchafalaya rivers, I^ouisiana 30, 000. 00 

Improving harbor at New Orlean8,'La 300, 000. 00 

2, 560, 000. 00 

«The unexpended balance, $1,217,225.84, shown in annual report for 1901, was increased in Decem- 
ber, 1901, by the following refundments of ovenMiynit*nt8 by the Fourth district officer: 

Allotment for Lower Tensa.M levee district $;i. 10 

Allotment for Kempe Bend revetment 25 

Allotment for plant 1. 00 

Allotment for Giles Bend 25 

4. GO 
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BEPOBT OF THE CHIEF OF ENGINEERS, U. 8. ARMY. 



[Appropriation for gauging the waters of the Lower Miflsissippi and it.<« tributarie8.a] 



July 1, 1901, balance unexpended 

Amount allotted by Chiei of Engineers. July 31, 1901, from perma- 
nent indefinite appropriation made by section 6 of river and harbor 
act of August 11, 1888. for fiscal year ending June 30, 1902 



$728.24 



6,000.00 



June 30, 1902, amount expended during fiscal year 



6, 728. 24 
5, 885. 82 



July 1, 1902, balance unexpended . 
July 1, 1902, outstanding liabilities 



842.42 
320.00 



July 1, 1902, balance reverting to Treasury. 



522.42 



Amount that can be profitably expended in fiscal year ending June 
30, 1904, in addition to the balance unexpended July 1, 1902 



9,600.00 



Consolidated stcUemeni of all appropriatiojui expended under the Missimppi River Commi*- 

sion to June SO, 1902. 



[Appropriation for improving Mitwissippi River.] 



Act of June 28, 1879 (organic) 

Act of June 16, 1880 (sundry civil) 

Act of March 3, 1881 (river and harbor) 
Act of March 3, 1881 (sundry civil) 



Act of August 2, 1882 (river and harbor) 

Act of August 7, 1882 (sundry civil ) 

Act of March 3, 1883 (sundry civil) 

Act of January 19, 1884 (river and harbor) 

Act of Julv 5, 1884 ( river and harbor) 

Act of July 5, 1884 (river and haroor), le^ $5,000 transferred to 

snaffboat service 

Act of July 7, 1884 (sundry civil) 

Act of August 5, 1886 (river and harbor), less $5,942.60 for exi)en8ei», 

ofiHce Chief of Engineers 

Act of August 5, 18§6 (river and harbor) , less $47.30 for expenses, 

office Chief of Engineers 

Act of August 11, 1888 (river and harbor), less $4,859 for expenses, 

office Chief of Engineers 

Act of August 11, lfi§8 (river and harlx)r) 

Act of October 2, 1888 (sundry cinl ) 

Act of October 19, 1888 (deficiency), less $4,214.39 reverted to the 

Treasury 

Act of September 19, 1890 (river and harbor) 

Act of September 30, 1890 (deficiency) 

Act of March 3, 1891 (deficiency) . /. 

Act of March 3, 1891 (joint resolution) 

Act of Julv 13, 1892 (river and harlx)r ) 

Act of July 28, 1892 (deficiencv ) 

Act of March 3, 1893 (sundry civil) 

Act of August 18, 1894 ( river and harbor) 

Act of August 18, 1894 (sundry civil) 

Act of March 2, 1895 (sundry civil) 

Act of June 3, 1896 (river and harbor) 

Joint resolution approved March 31, 1897 (Public, No. 6) 

Act of June 4, 1897 (sundry civil) 

Act of Julv 19, 1897 ( deficiencv ) 

Act of July 1, 1898 (sundrv civil) 

Act of March 3, 1899 (sunclry civil) 

Act of March 3, 1899 (river and harbor) 

Act of June 6, 1900 (sundry civil), less $5,000 for expenses, office 

Chief of P^ngineers 

Act of June 13, 1902 (river and harbor) 

Act of June 13, 1902 (river and harbor) 



$175 

150 

1,000 

150 

4, 123 

150 

150 

1,000 

75 

2,065 
75 

1,994 

29 

2,840 
75 
35 

20 

3,200 

5 

1 

1,000 

2, 470 

2,665 

485 

2,665 

2,665 

909 

250 

2,933 

625 

1,983 

2,583 

185 

2,245 
90 



000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 

000.00 
000.00 

057.40 

952. 70 

141.00 
000.00 
000.00 

785.61 
000.00 
625.00 
950.00 
000.00 
000.00 
44.80 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
333.00 
000.00 
3:^3.00 
333.00 
000.00 

000.00 
000.00 



2, 200, 000. 00 



Total specific appropriations 43, 269, 555. 51 



aThe custody and care of the gauges maintained under this appropriation were assumed by tlic Mis- 
sissippi River Commission February 11, 1901, on which date they were transferred to the secretary, 
under authority of Secretary of War dated January 25, 1901. 
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Balances from former appropriations applied to works 
below Cairo under act of August 2, 1882, less $123.42 
reverted to Treasury $272, 504. 96 

Same for works above Cairo, under act of July 5, 1884. . . 22, 632. 53 

Total balances •. $295,137.49 

Amount received from Quartermaster's Department, United States 
Army, Sei)tember 21, 1898, on account reimbursement for plant 
loaned during war of 1898 and lost at sea (taken up by Fourth dis- 
trict oflScer in January, 1899) 8, 000. 00 

Total '. 43,572,693.00 

EXPENDED. 



Location and object. 



MissiKsippi River Commission 

Surveys, gauges, and olmcrvations 

Levees 

Revetment and contraction works, permanent- 
channel improvements and protection 

Dredges and dredging 

Experimental dikes 

Plant and miscellaneous 

Improving harbors and tributaries 

Works above Cairo 



To June 30, 1901. 



$609,444.05 

1,885,491.95 

a 16, 411, 796. 78 

610,076,560.27 

2,466,491.29 

84,000.00 

c 1,691,544.87 

rf 6, 110, 073. 52 

735, 060. &3 



Total expended 

Balance unexpended June 80, 1902. 
Unallotted 



Total appropriated, etc. 



40,070,462.56 



DuriuK year 

ending 
June 30, 1902. 



Total. 



«32,124.39 

47,822.71 

168,819.09 

69,784.10 
313,413.32 



44,784.80 
179,831.00 



856,579.41 



$641,508.44 

1,933, 314. tie 

16,580,614.87 

10,146,344.37 

2,779,904.01 

84,000.00 

1,736,329.07 

6,289,9(M.52 

735.060.83 



40,927,011.97 

409,151.03 

2,236,500.00 

43,572,693.00 



a The amount. $16,411,798.88, reported in annual report for 1901, was reduced during fiscal year 
by the following refundment of overpayment: By Fourth district officer, December, 1901, 
allotment for Lower Tensas levee district : $3. 10 

6 The amount, $10,076,560.52, reported in annual report for 1901, was reduced during fiscal year 
by the following refundment of overpaj-ment: By Fourth district officer, December, 1901, 
allotment for Kempe Bend revetment 25 

cThe amount, $1,691,545.87, reported in annual report for 1901, was reduced during fiscal year 
by the following refundment of overpayment: By Fourth districrt oflQcer, December. 1901, 
allotment for plant 1. 00 

d The amount, $6,110,073.77, reported in annual report for 1901, was reduced during fiscal year 
by the following refundment of overpayment: By Fourth district officer, December, 1901, 
allotment for Giles Bend 26 



4.60 



[Appropriation for gauging the waters of the Lower Mississippi and its tributarles.a] 

Allotments from general appropriations for examinations, surveys, and 
contingencies of rivers and harbors by acts of — 

March 3, 1871 $5, 

June 10, 1872 5, 

March 3, 1873 5, 

June 23, 1874 5, 

March 3, 1875 5, 

Specific appropriations by river and harbor acts of — 

August 14, 1876 5, 

June 18, 1878 5, 

March 3, 1879 5, 

June 14, 1880 5, 

March 3, 1881 5, 

August 2, 1882 5, 

Deficiency act of March 12,1884 2, 

Specific appropriations by river and harbor acts of — 

July 5, 1884 .- 5, 

Auiust 5, 1886 5, 

Allotted from specific appropriation by river and harbor act of August 

11 1888 8 

Deficiency "act of October 19^1*^^ 3^ 



000.00 
000.00 
000.00 
000.00 
000.00 

000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
100.00 

000.00 
000.00 

700.00 
600.00 



a The custody and care of the gauges maintained under this appropriation were assumed by the 
MlfldaBlpppi River Commission February 11, 1901. on which date they were transferred to the secre- 
tary, under authority of Secretary of War, dated January 25, 1901. 
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Allotments from permanent indefinite apropriation made by section (> of 
river and harbor act of August 11, 1888, for fiscal years, viz: 

1880 $9,000.00 

1891 (less $3,518.34 withheld in United ^ates Treasury under ruling 

that only $6,000 can be expende<l each fiscal year) 1 5, 181. 66 

1892 : 5,100.00 

1893 5,5t)0.00 

1894 5,500.00 

1895 5,500.00 

1896 5,500.00 

1897 5,500.00 

1898 5,500.00 

1899 6,000.00 

1900 5,500.00 

1901 6,000.00 

1902 6,000.00 

Total lo5,181.66 



EXPENDED. 



To June 30, 
1901. 



Expiinditures $141, 503. 97 

Unexpended balances reverted to Treamiry 6, 949. 46 



Total 

Unexpended balance June SO, 1902. 



148,453.42 



During year 

ending 
June 30, 1902. 



95.885.82 
522.42 



6,408.24 



Total appropriated, etc. 



Total. 



$147,389.79 
7.471.87 



154,861.66 
320.00 



155,181.66 



(Consolidated statement of condition of appropriations and allotments under Mississippi 

River Commissiwi on June SOy 190S. 

SECRETARY MISSISSIPPI RIVER COMMISSION. 

[Appropriations: Improving Mississippi River; ranging the waters of the Lower Mississippi and its 

tributaries.] 



Amount expended on previous proj- 
ects 



Amount expended on present project 
to end of last fiscal year 



Appropriation for impn)ving Mississippi River, allotment for— 



Mississippi 

River 
Commis- 
sion. 



Surveys, 
gauges, and 
observa- 
tions. 



$238, 110. 74 
371,333.31 



$855,247.37 
754.493.72 



Balance unexpended at end of last I 
fiscal year 632. 155. 69 

Amount appropriated or allotted since i 
(net) 



32.155.69 



50.941.61 
6,500.00 



57,441.61 



Dred^s and 
dreoging. 



$2,075,887.18 



Expended 
allotments. 



a$46, 131. 14 



0425,807.12 



425,807.12 



Total. 



$1,093,358.11 
3,247,845.85 



508,904.42 
6,500.00 



515,404.42 



o Experimental dikes, $45,075.58: patrol of the Mississippi River. $1,055.56. 

^Amount $27,155.69 reported in annual report for 1901, increased $5,000 transferred Irom allotment 
for dredges and dredging in February. 1902. 

c Amount $435,807.12 reported in annual report for 1901. reduced $5,000 transferred to allotment 
lor Misalasippl River Commission in February. 1902, and $5,000 allotted and transferred lor expenses 
of oiBce of Chief of Engineers, United States Army, in March, 1902. 
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Consolidated statement of condition of appropriations and allotments under Mimssipiri 

River Commission on June SO, 1902 — Continued. 

SECRETARY MISSISSIPPI RIVER COMMISSION— ConUnuod. 





Approprlat 


l(m for Improving MissiKsippi River, allotment for— 




Mississippi 

River 
Commis- 
sion. 


Surveys, 1 
gauges, and Dredeesand 
observa- dredging, 
tlons. 


Expended 
allotments. 


Total. 


Amount expended from beginning of 
present fiscal year to end of previ- 
niis month 


$90,394.35 


t40.fifi5.fV9 


S302.226.G0 
11,186.72 




$373. 286. 54 


Amount expended during the month. 


1,730.04 a4,787.46 




17,704.22 






32,124.39 45, 453. a*) 


313,413.32 


S90.W0.76 


Balance unexpended at end of month . 
In Treasury United States 


31.30 11.9H8.56 


11>.393.«0 




124,413.66 






• 


11.03 
20.27 


4,667.74 
7,3-20.82 


80.472.10 
31.921.70 




86, 150. 87 
39.262.79 


In hand - 












31.30 1 11,988.56 


112,393.80 




124.413.66 






Outstanding liabilities at end of 

mnnth 


31.30 


4,844.10 


•25,734.49 
43,265.10 




80. 109. 89 
43,265.10 


Amount covered by existing con- 
tracts at end of month 






'••"• ] 






31.30 


4, 344. 10 


(W<,999.59 




78.374.99 








Balance available at end of month 




7. 644. 46 43, 39^1. 21 




51,038.67 













Amount expended on previous projects $1,093,358.11 



Appropria- 
tiou for gang 
ing the waters 
of the Lower 

Mississippi 
and its tribu- 
taries. 



Grand total. 



Amount expended on present project to end of last fiscal year 



Balance unexpended at end of last fiscal year. 
Amount appropriated or allotted since (net) . . 



$141,503.97 8,389.349.32 



Amount expended from beginning of present fiscal year to end of pre- 
vious month 

Amount expended during the month 



728. 24 
6,000.00 



509. 632. 66 
12,500.00 



6,728.24 



4,819.17 
1,066.65 



522, 132. 66 



878,105.71 
18,770.87 



5,885.82 396,876.68 



Balance unexpended at end of month. 



In Treasury United States. 
In hand 



842.42 



125,256.08 



842.42 



842.42 



85,150.87 
40,105.21 



125,256.08 



Outstanding liabilities at end of month 

Amount covered by existing contracts at end of month. 



Balance available at end of month . 



820.00 



820.00 



(«») 



30.429.89 
43,265.10 



73,694.99 



61,038.67 



a Includes $1.83 in Treasury settlement No. 18871 of May 26, 1902. with Minneapolis and St. Louis 
Railroad Company for freight transportation. (135-116 Sec. M. R. C.) 
6 Balance of $622.42 reverts to Treasury. 
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REPORT OF THE CHIEF OF ENGINEERS, U. 8. ARMT. 



CoyifohdnUd Mntemmt of condition of appropriations and allotmeni 

Rivet' Commisifion on June SOj 1002 — Continued. 



aliotments under Mimmppi 



WORKS ABOVE CAIRO. 
[Appropriation: Improving Miwiasippi River.] 



^^^. «i«p'5?..f>. 



Des Moines 

Rapids to 

Ohio River. 



Amount expended on previous projects. 



Amount expended on present project to end of last flseal 
year W", 428. 30 $687, 632. r.:< 



Balance unexpended at end of last fiscal year. 
Amount appropriated or allotted since (net) . . . 



2,571.70 



2,571.70 



ToUl. 



1735.060.83 



2,571.70 



2,571.70 



Amount expended from beginning of present fiscal year to 

end of previous month 

Amount expended during the month 



Balance unexpended at end of month. 



2.571.70 



2,571.70 



In Treasurv United States 


2. .'>71 . 70 


2.571.70 


In hand , . t , , 




OutstandinflT liabilities at end of tnonth , 






2, .571. 70 


2,571.70 










Atqovnt coverfwl hy ftxistintr contractu at end of month. 
























Balance available at end of tnontb 


2,571.70 2,571.70 

■ 


2. 571. 70 







Includes only work underact of July 5. 1884. 

FIRST AND SECOND DISTRICTS. 

[Appropriations: Improving Mississippi River; levee at Walnut Bend, Ark.: Improving harbor at 

Memphis, Tenn.] 





I] 


mproving M 


ississippi Rive 

Lower St. 

Francis levee 

district. 


r, allotment f< 

White River 
levee district. 


cr- 




Surveys, 

gauges, and 

oteerva- 

tions. 


Upper St 
Francis 
levee dis- 
trict. 


upper Yazoo 
levee district. 


Amount expended on previous 
projects 


1 
1 








Amount expended on present proj- 
ect to end of last fiscal year 


i * " 

$108,841.16 i $40,000.00 


$669,725.49 


$1,180,997.68 


$1, 189, 706. '^ 


Bfldance unexpended at end of last 
fiscal year 


331.95 




32.201.51 


14,786.92 


26,645.22 


Amount appropriated or allotted 
since (net) 








1 








331.95 




32,201.51 


14,736.92 


26,645.22 






Amount expended from beginning 
of present fiscal year to end of 
previous month 


200.70 


21,869.01 
259.20 


10,362.40 
161.00 


18,175.84 
922.76 


Amount expended during the 
month 


12.20 













212.90 




22,128.21 


10,523.40 


19, 098. 10 








Balance unexpended at end of 
month 


119.05 




10,073.30 


4,213.52 


7. 547. 12 








In Treasury United States 


1 


8,000.00 
2,078.30 


8,000.00 
1,213.52 


6,000.00 


In hand 


119.00 


1 


1, 547. 12 










119.05 




10.073.30 


4.213.52 


7,547.12 








Outstanding liabilities at end 
of month 


119.05 ' 




273. 30 


213.52 


547.12 


Amount covered by existing 
contracts at end of month .... 


! 






* "i 








119.05 




273. 30 


218.52 


547. 12 










Balance available at end of 
month 






9.800.00 


4.000.00 


7,000.00 
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ConsoHdaUd gtaiemerU of condition of appropriations and allotmenU under MissisHppi 

River Commission on June SO, 1902 — Continued. 



PIK8T AND SECOND DISTRICTS— Continiied. 



AzDoant expended on previous 

projects 

Amount expended on present proj- 
laof ' ' 



ect to end of last fiscal year 



Improving Mississippi River, allotment for— 



Plurl Point 
Reach. 



$5,060,016.02 



Balance unexpended at end of last 
fiscal year 



Amount appropriated or allotted 
since (net) 



6, 644. 60 



6,644.60 



Amount expended from beginning 
of present fiscal year to end of 
previous month 

Amount expended during the 
month 



Balance unexpended at end of 
month 



In Treasury United States. 
In hand 



5,962.61 



5, 952.61 



691.99 



Outstanding liabilities at end 
of month 



691.99 



Plant. 



$781,941.38 



17,768.60 



At Hick- 
man, Ky. 



At New 
Madrid, Mo. 



992,718.61 



S148,23-1.6U 



2,413.39 



3,765.40 



Caruthers- 
ville, Mo, 



S54,598.61 



401.39 



17,758.60 2,413.39 ' 3,766.40 



401.39 



12,597.93 
1,162.25 



1,536.61 



1,974.49 



399.96 



13,760.18 



3,998.42 



3,000.00 
998.42 



691.99 ! 3,998.42 



Amount covered by existing 
'of] 



91.99 



498.42 



contracts at end of month. 



91.99 



Balance available at end of 
month 



600.00 



498.42 



3,500.00 



1,536.61 



1,974.49 I 



399.96 



H76. 78 



876. 78 



876. 78 



1,790.91 I 



1.43 



1, 790. 91 



1.43 



1,790.91 



1.43 



1.43 



876. 78 



1,790.91 



1.43 



Amount expended on previous 
projects 



Amount expended on present proj- 
ect to end of last fiscal year 



Balance unexpended at end of last 
fiscal year 

Amount appropriated or allotted 
aince (net) 



Improving Mississippi River, allotment for— 



Hopefleld ! 
Bend (preser-' At Mcm- 
vation of phis, Tenn. 
works at). 



$121,680.00 ' $38,492.49 



8,420.00 ' 6,507.51 



Amount expended from beginning 
of present fiscal year to end of 
previous month 

Amount expended during the 
month 



8,420.00 6,507.61 



6,112.07 



6,112.07 



5,943.44 
186.17 



6, 129. 61 



At Helena, 
Ark. 



Expended 
allotments. 



Total. 



$198, 125. 48 a S637. 839. 43 $10, 257, 817. 61 



2,374.52 



2,374.52 



122,201.01 



1,805.82 

178.72 



1,984.04 



1'22.201.01 

86,929.88 
2.882.30 



89,812.18 



a Preservation of works, $54,867.89. removal of Nonconnah Rock, $9,000; dredges and dredging, 
1888,097.12: Columbus, Ky , $43,750; improving St. Francis River (Walnut Bend levee), $75,000; preser- 
vation of works at Walnut Bend levee. $28,200; experimental dikes, $38,924.42. 
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REPORT OF THE CHIEF OF ENGINEERS, U. 8. ARMY. 



ConsoHd/ited statement of conditimi of ajmropriattoiiA and aUotmeutx under M'ummppi 

River Commimmi on June 30 j iP(?f— Cbntinueil. 



FIRST AND SECOND DI8TRICT>U-0ontimiL'<l. 



Balance unexpended at end of 
month 



In Treasury United Statea. 
In hand 



Iinprovinif MIsdfwippi River, allotment for— 



Hopefield 
Bend (preser- 
vation of 
works at). 



92,807.93 



2,307.93 



At Mem- 
phis, Tenn. 



At Helena, 
Ark. 



J877.90 



S390.48 



377.90 



2,807.93 



377.90 



Outstanding liabilities at end 
of month 



390.48 



390.48 



Expended 
allotment. 



Total. 



932,388.83 

20, 000. 00 
12, 388. 83 

82, 388. 83 



1,744.83 



mount covered bv existing 
contracts at end of month. . . . 








1 
1 










1 

1 


i 1,744.88 








Balance available at end of 
month 


2,307.93 


377.90 


390.48 


30. &44. 00 







Amount expended on previous 
projects 

Amount expended on present proj- 
ect to end of last liseal year 



Balance unexpended at end of last 
fiscal year 

Amount appropriated or allotted 
since (net) 



Amount expended from beginning 
of present fiscal year to end of 
previous month 

Amount expended during the 
month 



Balance unexpended at end of 
month 



In Treasury United States. 
In hand 



Outstanding liabilities at end 
of month 

Amount covered bv existing 
contracts at end of month 



Balance available at end of 
month 



Levee at 

Walnut 

Bend, Ark. 



Improving harbor at Memphis, Tenn. 



" Improving 
Improving j harbor at 
harbor at , Memphis, 



Memphis, 
Tenn. 



990,000.00 



90,000.00 



Tenn. 

(Wolf 

River). 



Total. 



(irand total. 



$1,425,038.77 944.861.63 91,469.900.40 911,727,717.91 



138.37 



13K.37 



138.37 122.3:«.38 

90,000.00 '■■ 90,000.00 

90,138.37 j 212,339.38 



90,000.00 



90,000.00 



138.37 



138. 37 



138.37 



I 



87,068.26 
2,882.30 



138.37 



89,950.65 



90,000.00 



122,388.88 



90,000.00 



90,000.00 



90,000.00 



110,000.00 
12.388.83 



122.388.83 



90,000.00 



90,000.00 



1,744.83 



1,744.83 



120,644.00 
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Consolidated statement of condition of appropHations and aUotments under Mississippi 

River Commission on June SO^ 1902 — Continued. 



THIRD DISTRICT. 
[Appropriation: Improving MissisHippi River.] 





Improving Mississippi River, allotment for— 




Surveys, 
gauges, 
and obser- 
vations. 


Lower Yazoo 
levee dis- 
trict. 


Upper Tensas 
levee dis- 
trict. 


Ashbxoolc 
Neck. 


Lake Provi- 
dence Reach. 


Amount expended on previous 
projects 












Amount expended on present proj- 
ect to end of last fl.«ical year 


1 
$80,772.56 ,12,903,252.29 


14,223,904.07 


$567,467.26 


$8,728,638.09 


Balance unexpended at end of last 
fiscal year 


2,156.76 26,990.10 
1 


63, 753. 73 


9.39 


5.69 


Amount appropriated or allotted 
since (net) 


60,000.00 














2,166.76 


26, 990. 10 


63,753.73 


9.39 


50,006.69 


Amount expended from beginning 
of present fiscal year to end of 
previous month 


2, 146. 94 12, 666. 76 


51,526.53 
1,869.45 




40,506.02 


Amount expended during the 
month 


1 
9.82 1,104.01 


9.39 








2,156.76 


13,760.77 


53.395.98 


9.39 


40,606.02 


Balance unexpended at end of 
month 




13,229.33 


10,367.75 




9,600.67 


In Treasury United States 








12,000.00 
1,229.33 


10,000.00 
367.76 






Tn hand .....,.., 




9, 500. 67 














13,229.33 


10. ^T. 76 




9. 600. 67 












Outstanding liabilities at end 




1,500.00 ! 1.200.00 






Amount covered bv existing 
contracts at end of month .... 


















1 








1,500.00 


1,200.00 














Balance available at end of month . . 




11,?29.83 


9,167.76 




9, 500. 67 


1 









Improving Mississippi River, allotment for— 




Stone. 


Plant. 


Greenville, 
Miss. 


Expended 
allotments. 


Total. 


Amount expended on previous 
projects 












Amount expended on present proj- 
ect to end of last fiscal year 


$232,680.37 


$779,335.87 


$878,113.37 


a$774,339.02 


$14,168,342.39 


Balance unexpended at end of last 
fiscal year 


7,469.63 


22,765.08 
15,000.00 


2.20 




128,162.48 


Amount appropriated or allotted 
since (net) 




65,000.00 














7,469.03 


37,765.08 


2.20 




188, 152. 48 








Amount expended from beginning 
of present fiscal year to end of 
previous month 


1,819.43 
145.00 


26,316.60 
1,920.68 






183,971.28 


Amount expended during tiie 
month 


2.20 




6,060.45 










1,964.43 


27,237.18 


2.20 




139.031.73 


• 







a Lake Bolivar front, $146,868.01; improving harbor at Vicksburg, Miss., $442,?24.77; Delta Point, Loui- 
siana, $186,266.2L 
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ConzolidaUd statement of condition of appropriations and aUotments under Mississippi 

River Commission on June 30, 190S — Continued. 



THIRD DISTRICT— Continued. 



• 


Improving Mississippi River, allotment for— 




Stone. 


Plant. 


Greenville, 
Miss. 


Expended 
allotments. 


Total. 


Balance unexpended at end of 
month 


$5,505.20 


$10,527.90 






$49, 120. 75 












In Treasury United States 


4,000.00 
1,505.20 


10,500.00 
27.90 






3fi.500.00 


In hand 






12, 620. 75 






• 






5,605.20 


10,527.90 






49, 120. 75 










Outstanding liabilities at end 
of month 


200.00 


2,500.00 






5,400.00 


Amount covered by existing 
contracts at end of month. . . . 










1 










200.00 


2,500.00 






5,400.00 










Balance available at end of month . . 


5,305.20 


8,027.90 






43. 720. 75 











FOURTH DISTRICT. 



[Appropriations: Improving Mississippi River; improving harbor of Natchez, Miss., and Vidalia, La.; 
improving harbor of New Orleans, La.; improving Atchafalaya and Red Rivers, Louisiana.] 





Improving Mississippi River, 


allotment for- 


— 




Surveys, 
gauges, and 
observa- 
tions. 


Lower Ten- 
sas levee 
district. 


Atchafalaya 
levee dis- 
trict. 


Lafourchc 
levee dis- 
trict. 


Baratariu 

levee 
district. 


Amount expended on previous 
nrojects 












Amount expended on present proj- 
ect to end of last fiscal year 


$91,187.14 


a$2.417, 490.51 


$1,399,094.56 


$536,980.15 


$327,678.71 


Balance unexpended at end of last 
fiscal year 




b40,558.43 


26,015.10 


19,503.77 


7, 154. 16 


Amount appropriated or allotted 
since (net) 












\ 








40,558.43 


26,015.10 


19,503.77 


7,154.16 








Amount expended from beginning 
of present fiscal year to end of 
previous month 




26,664.87 
847.91 


998.73 
925.58 


11,409.37 
558.03 


3,717.56 


Amount expended during the 
month 




356.50 












27,512.28 


1,924.26 


11,967.40 


4. 074. 06 








Balance unexpended at end of 
month i 




13,046.15 


24,090.84 


7,536.37 


3,080.11 








In Treasury United States 






10,000.00 
14,090.84 






In hand 




13,046.15 


7,536.37 


3,080.11 












13.046.15 


24,090.84 


7.536.37 


3.080.11 








Outstanding liabilities at end 
of month 




74.26 


143.73 
9,578.26 


53.04 


959.95 


Amount covered by existing 
contracts at end of month .... 




















74.26 


9,72L99 


53.04 


959.95 


Balance available at end of 
month 




12,971.89 


14,368.85 


7,483.33 


2, 120. 16 









a The amount, $2,417,493.61. reported in annual report for 1901, was reduced in December, 1901, $3.10 
refundment of overpayment. 

bThe amount, $40,556.33. reported in annual report for 1901, was increased in December, 1901, $3.10 
ntfondment of overpayment. 
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Consolidated ttiateineiit of condition of appropricUioynt and allotments under Mimssippi 

River Commianon on June 30, 1903 — Continued. 



FOURTH DISTRICT— Continued. 





Improving Mississippi River, allotment for— 




Pontchar- 

train levee 

district 


Lake 
Borgne 
levee dis- 
trict. 


Bondurant 


Kempe bend 
revetment. 


Plant. 


Amount expended on previous 
projects 












Amount esroended on present proj- 
ect to end of last fiscal year 


11,102,741.16 


$290,215.60 


920.000.00 


a 9286, 601. 61 


ft 9129, 212. 66 


Balance unexpended at end of lost 
fiscal year 


20,093.32 


4,979.53 






c 43, 398. 39 


1*3,787.44 


Amount, appropriated or allotted 
since (net) 




















20,093.32 


4,979.53 




43.398.39 


3,787.44 






Amount expended from beginning 
of present fiscal year to end of 
nrevioua mon th 


2,756.17 
181.05 


1,297. at 
200.08 




16,834.13 
4.518.52 


3, 787. 44 


Amount expended during the 
month ....,,- r 














2,987.22 


1,497.42 




21,352.65 


3, 787. 44 








Balance unexpended at end of 
month 


17,166.10 


3,482.11 




22,045.74 










In Treasury United States 












In hand 


17, 166. 10 


3,482.11 




22, 045. 74 














17,156.10 


3,482.11 




22,045.74 










Outstanding liabilities at end 
of month 


114.73 
14,110.19 


842.50 




460.15 




Amount covered bv existing 
contracts at end of month. . . . 


















14,224.92 


342.50 




460.15 










Balance available at end of 
month 


2,981.18 


3,139.61 




21,585.59 











Amount expended on previous 
projects 



Amount expended on present proj- 

ll Vi 



ect to end of last fiscal year 



Giles Bend 



Improving Mississippi River, allotment for— 

Total. 



'-1253,256.60 



Balance unexpended at end of lant 
fiscal year 

Amount appropriated or allotted 
since (net) 



Amount expended from b(*ginning 
of present fiscal year to end of pre- 
vious month 

Amount expended during the month . 



{/ 6, 743. 50 



6. 743. 50 



6,743.50 



6.743.50 



Harbor at New 
Orleans, La. 



916,591.47 



2,158.53 



2,158.53 



2,168.53 



2,158.53 



Expended al- 
lotments. 



/ 9136, 506. 99 



97,007,406.96 



174,392.17 



174.392.17 



76. 367. 13 
7,587.62 



83,954.75 



aThe amount, 9286,601.86, rciHjrted in annual report for 1901, was reduced 'in Deeeml>er, 1901,25 
cents refundment of overpayment. 

*>The amount, f 129,213.o6. reported in annual report for 1901, was rcnlueed in December, 1901, 91 
refimdment of overpayment. 

<?The amount, 943.398.14, reporte<l in annual report for 1901, was in('rea**ed in De<rember, 1901, 25 
cents refundment of overpayment. 

dThe amount, 93,786.44, reporleil in annual report for 1901, was increased in December. 1901, 91 
refundment of overpayment. 

«Theamoimt, 92m,266.76, reported in annual report for 1901, was re<luced in December, 1901, 25 
cents refundment of overpayment. 

/Preservation of works, 9i;vi.000: dredges and dredging, 92.506.99. 

^The amount. 96,743,25, reported in annual report for 1901, was increased in December, 1901, 26 
cents refundment ol overpayment. 
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Csni9olidaied stcUemerU of condition of appropriations and allotments under Mississippi 

River Commission on June SO, 190f — Continued. 



FOURTH DISTRICT— Continued. 



Improving Mistdssippi River, allotment for— 



Balance unexpended at end of 
month 



In Treasury United States 
In hand 



Outstanding liabilities at end of 
month 

Amount covered by existing con- 
tracts at end of month 



Balance available at end of 
month 



Giles Bend. 



Harbor at New 
Orleans, La. 



Expended al- 
lotments. 



Total. 



890,437.42 



10,000.00 
80.437.42 



90,437.42 



2,148.36 
23,688.45 



25,836.81 



64,600.61 



% 


Improving har- 
bor of Natchez, 
Miss., and 
Vidalla, La. 


Improving har- 
bor of New Or- 
leans, La. 


Improving 

Atchafalaya 

and Red rivers, 

Louisiana. 


Grand total. 


i 

Amount expended on previous 1 
Drojects 






Amount expended on present proj- 
ect to end of last fiscal year 

Balance unexpended at end of last 
fiscal year 


f241,905.69 


9880,637.62 


$968, 187. 70 


"**" 

89,098,137.97 

347, 262. 46 


40. 346. 35 


99,002.24 


33. .SSI. 70 


Amount appropiiated or allotted 
since (net) 




1 








1 






40,346.35 


99.002.24 1 33.521.70 


347,262.46 


Amount expended from beginning 
of present fiscal year to end ol 
previous month 


40,346.35 


77, 170. 19 


32.941.26 


226. 824. 93 


Amount exoended durini? the month. 


1,613.88 '580.44 


9, 781. 44 










40,346.35 


78,783.57 ! ,33.521.70 236,606.37 


Balance unexoended at end of month . 




20,218.67 




110.656.09 










In Treasury United States 






10,000.00 


In hand 





20,218,67 




100, 656. 09 














20,218.67 




110.656.09 










Outstanding liabilities at end of 
month 




29,61 




2,178.00 
23,688.45 


Amount covered by existing con- 
tracts at end of month. 




















29.64 




25.866.45 


• 








Balance available at end of 
month 




20. 189. 03 




84,789.64 
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Appendix 1. 

Report of Capt. G. P. Howell, Corps of Engineers, Secretary Misswsiffi River 

Commission. 

MississiFFi River Commission, Office ok the Secretary, 

Si. Lmiisj Mo.f May Sly 190S, 

Colonel: I have the honor to submit the followmj? report of operations under this^ 
oflSce for the year ending May 31, 1902: 

Capt. Mason M. Patrick, Corps of Eneineers, was in charge as secretary up to 
August 12, 1901, on which date I relieved him in accordance with Special Oraers, 
No. 172, Headquarters of the Armv, Adjutant-General* s Office, Washington, D. C, 
July 25, 1901. 

The work in charge of the secretary of the Mississippi River Commission is carried 
on under allotments made by the Commission from appropriations for improving the 
Mississippi River between the Head of the Pa««e« and the mouth of the Ohio River, 
and from allotment for fiscal year from permanent appropriation made by section 6 
of river and harbor act of August 11, 1888, for gauging the waters of the Mississippi 
River and its tributaries. 

The allotments from the appropriations for improving the Mississippi River are as 
follows: 

(i) Mimmppi Klver Commimon. — Available for salaries, clerical, office, traveling, 
and miscellaneous expenses of the Mississippi River Commission. 

(S) Surveys f gavgi's, and ohsert'otions. — Available for the sur^-ey of the Missiasippi 
River between the Head of the Passes and its headwaters, for the establishment and 
maintenance of gauges, for special surveys and examinations, and for the collection 
and reduction of physical data pertaining to the Mississippi River. 

(3) Dredges and dredging. — Available for the operation and maintenance of dredges 
and dredging plant for the Mississippi River from the Head of the Passes to the 
mouth of the Ohio River. 

The allotment from the permanent appropriation for ^u^ng is available for pay- 
ing gauge obeer\'ers and other expenses incident to maintaining gauges at specified 
places on the Mississippi River and its tributaries. 

MISSISSIPPI river commission. 

The Mississippi River Commission held three sessions during the year, as follows: 

Eighty-third session, June 20-22, 1901, at the president's office, St. Louis, Mo. 

Eighty-fourth and eighty-fifth sessions, November 7-17, 1901, and April 2-8, 1902, 
respectively, on board the U. S. S. Missimpjn, St. Louis, Mo., to New Orleans, La. 

Plant and outfit. — The steamer Mississippi has been in ser^'ice with the Commission 
on its inspection trips, and the balance of the time has been laid up at West Mem- 
phis, Ark. A new heating system has been installed during the year. Arrange- 
ments are being made to dock this boat for repairs to hull and renewal, in part, of 
bottom plating. 

SURVEYS, GAUGES, AND OBSERVATIONS. 

Survey of Ihe Mississippi River. — This survey, which is authorized by the law 
creating the Mississippi River Commission to extend from the Head of the Passes to 
the heSwaters of the river, has been made with the view of obtaining accurate data 
for topographical and hydrographical maps for use in study of the river in connec- 
tion with planning improvements. The most approved methods have mainly been 
used in this work. The survey marks are intenaed to be permanent and to serve as 
a basis for future surveys to ascertain changes in the river. 

The field work comprises secondary triangulation, precise levels, topography, and 
hydrography. The instructions to field parties for this work will be found in Report 
of the Chief of Engineers for 1891, pages 3474-3485; the instructions for precise lev- 
eling, revise<l, wifi be found in Report of the Chief of Engineers for 1899, pages 
3469-3474. 

A summary of the surveys of the river to 1896 will be found in Report of Chief of 
Engineers for 1896, pages 3674-3676; the proeress of the work since will be found in 
the several annual reports. A summary of tne work to May 31, 1901, will be found 
in the Supplement to Report of Chief of Engineers for 1901, page 42. As stated in 
tliis summary, the secondary triangulation and precise levels extend from the Gulf 
of Mexico to the headwaters at Lake Itasca, a distance of about 2,347 miles. These 
follow the river as far as Aitkin, Minn., a distance of about 2,147 miles. From 
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Brainerd, Minn., about 55 miles below Aitkin, the triangulation is carried directly 
across country to Lake Itasca and thence down the river to Lake Bemidji. From 
Lake Bemidji a base line, whose length and azimuth were carefully determined, was 
carried along the railroad to below Grand Rapids, Minn., on the Mississippi (1,165'') ; 
this is to form the basis of the topographic work along the river and will be extended 
down to Aitkin (1,086«). The precise levels were also carried across the country 
from Brainerd to Lake Bemidji and thence to Lake Itasca, on the one hand, and to 
Grand Rapids, Minn., on the other. 

A map showing the river from Brainerd, Minn., to Lake Itasca, the triangulation 
and measured baSe line, and lines of precise levels will be foimd on plate 1, opposite 
page 232, Supplement to Report of Chief of Engineers for 190L 

Some of the precise levels on the lower river have been rerun since 1898 up the 
river as far as Fort Adams, Miss., and show discrepancies in the earlier levels; a 
statement of the results of the releveling and reasons for continuing the releveling 
farther upstream will l)e found in Report of Chief of Engineers for 1900, page 4559. 
As the elevations of all the survey marks and the permanent water gauges are to be 
ultimately referred to mean Gulf level, it seems extremely desirable that this relev- 
eling should be extended, as soon as i)Ossible, from Fort Adams to at least Arkansas 
City, Ark., to connect with the precise levels run by the United States Engineer oflSce 
at Vicksbuig, Miss., and with a more recent line of the United States Coast and 
Geodetic Survey. 

The topography and hydrography cover the river from the Head of the Passes to 
Aitkin, Minn., about 2,146 mile« of river. The topography and hydrography of 
Itasca State Park and of a portion of the river in that vicinity has also been com- 
pleted. 

WORK DURING THE YEAR. 

General surrey work. — Owing to the limited amount of funds available last season, 
but little work could be undertaken. A small additional allotment was made in 
November, 1901, under which some field work is now in progress. The work done 
since May 31, 1901, is as follows: 

Topography and hydrography. — This compriseil two stretches, aggregating alwut 47 
miles of river, the upper one Ixjing in the vicinitv of Aitkin, Minn. (1,086^'), and the 
lower one in the vicinity of Little Falls, Minn. (995«), which hafl been omitted, in 
part, in 1899, on account of high water prevailing that season. Low-water slope 
was also determined between Aitkin and Minneapolis. 

Early in September a party was organized at Aitkin for this work, as follows: Mr. 
A. T. Morrow, assistant engineer in charge and hydrographer; Mr. E. J. Thomas, 
topographer; Mr. F. A. Snyder, leveler, and about ten men, com[)ri8iug recorders, 
rcidmen, leadsman, oarsmen, and cook. A teamster and team also accompanied the 
party for moving camp, etc. 

On account of illness Assistant Engineer Morrow was obliged to relinquiph charge 
of the work about the end of Septeniber. He was succeeded })y Mr. E. L. Harman, 
who remained in charge of the party until the close of the season. 

Field work was begun at Aitkin, Minn., on September 6. The work was extended 
above Aitkin about 6 miles to (2) Seeley and was then carried down the river from 
Aitkin to @ Pine Knoll, 22 miles below Aitkm, making about 26 miles of river 
covered. Work was completed at @ Phie Knoll October 9. A gauge was established 
at Aitkin high bridge October 8, 1901. 

Camp was moved down to Belle Prairie, above Little Falls, Minn., October 10 to 
13. On October 14 work was l)egun about 2 miles above stone line 305 and carried 
thence downstream, reaching stone line 299, the end of this streU'h, by November 
11. On this last stretch, which covered about 21 miles of river, a considerable part 
of the topography had been done in 1809. This season's hydrographic work was 
rendered somewhat diflBcult on this stretch by reason of the great number of logs in 

the river. 

On conclusion of this work, on November 11, the party was disbanded at Little 
Falls and the property was sent back to Aitkin, the skiffs being shipped by rail and 
Mr. Harman, with camp outfit, going by team. The property was stored at Aitkin 
in care of a watchman, except such as was required by the level party. 

Low-water slope.— On Novemlier 15 Mr. Harman, with one recorder, teamster and 
team, and small camping outfit, began the determination of low-water slopes of the 
river from Aitkin to Minneapolis. This work consisted of leveling at each successive 
stone line from the nearest stone line bench mark to the water surface in the river. 
Beginning at @ Seeley levels were taken at all the stone lines, with a few exceptions 

a Miles above Cairo. 

Sup. Eng.— 02 3 
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where the proximity of dams made the water surface level for some distance and 
where levels had been run the same season by the topographic party. 

This work was completed to Minneapolis on Deceml)er 4, 1901. The property 
used on the trip was sent back to Aitkin to be stored with other survey property at 
that place. 

The elevations of water surface thus detennined will be foimd in Table No. 1. 

Tape-line mensurenumis and precise levels. — A small allotment was made, approved 
by the Secretary of War Decemlxir 1, 1901, for extending the base-line measurements 
and precise levels from Grand Rapids, Minn., to Aitkin, Minn., a distance of about 
79 miles by river. 

A party for this work was organized and camp establisheil at Aitkin, Minn., 
( 1,086 «J, on March 22. The combined party for tape measurement and triangula- 
tion ana for precise leveling consisted oi about 25 persons, beside 5 teamsters with 
teams. The party was organized as follows, and is still in the field: Mr. George 
H. French, assistant engineer, in charge; Mr. E. L. Harman, precise leveler; Mr. 
George H. Wolbrecht, measurer of angles and tape-line work; Mr. E. E. Whitehead, 
computer; also recorders, surveymen, cook, etc. 

Field work was begun at Aitkin, on March 25. Two triangulation stations were 
established on the right bank from the secondary triangle side Seeley-Stewart, from 
which to begin the tape measurements along the State road toward Grand Rapids, 
Minn. The tape measurements and precise levels have been carried alon^ this road 
and on May 1 had reached a point about 25 miles above Aitkin, Minn. It is expected 
Grand Rapids will be reached by July 1. 

The progress has been much impeaed bv the large amount of clearing to be done 
for the tape line, the condition of the roads to be traveled from camp to the place of 
work, ana the unfavorable atmospheric conditions caused by the difference m tem- 
perature between the air currents, heated by the sun, and the currents along the 
ground, in contact with the melting ice. The methoas employed are, in general, 
those used in the previous tape-line work from Bemidji to Grand Rapids, as described 
in the report of Assistant Engineer A. T. ^lorrow, page 57, Supplement to Report of 
Chief of Engineers for 1901 ; the modifications are caiSed by the difference in condi- 
tions, as Mr. Morrow's work was along a railway track, while the present work is 
through a forest, necessitating clearing out timber for the alignment. 

PUmt and outfit. — The floating plant now consists of the steamers ^Search and Patrol^ 
and some small boats and skins. The Search has been practically transferred to 
service of dredges and dredging. The Patrol was engaged in gauge inspection service 
during October, November, and December, 1901 ; in discharge observations during 

Sarts of January and April, 1902; and for a part of January, 1902, under dredges and 
redging. When not in service the Patrol has been cared for at West Memphis, Ark. , 
(232 R. ), w^here a new steam-heating system was put in and general repairs made 
to hull and machinery. Authority has been granted for the purchase of new boilers. 

Reduction and platting of field notes. — The platting of field notes of the topograph- 
ical and hydrographical survey, St. Paul to Aitkin, Minn., season of 1899, was com- 
pleted. Progress was made in the reduction and platting of the field notes of the 
survey made in the autunm of 1901, to fill in the ^ps in the above stretch in the 
vicinity of Aitkin and Little Falls, Minn. The field notes of topographical and 
hydrographical survey of Itasca State Park and vicinity, season of 1900, were platted. 

Mapping. — A map of the St. Francis Basin in two sheets, scale of 1 inch to 1 mile, 
is about two-thinls completed. This map has Ijeen compiled from surveys made by 
this oflSce and from State and railroad survevs. 

Progress was made on inch-to-mile maps ^^os. 131 to 135, inclusive, Trempealeau, 
Wis., to the lower Hmits of St. Paul, Minn. 

Detail charts 187, 188, and 189, scale 1 rlOOOO, cities of St. Paul and Minneapolis, 
Minn., were finished. This completes this series from Head of Passes to Minne- 
apolis. 

Detail charts Nos. 206 to 212, inclusive, scale 1:5000, were completed. These 
extend from the neighborhood of Dayton, Minn., to above Clearwater, Minn., a dis- 
tance of about 40 miles. Charts Nos. 201 to 205, inclusive, are completed and are 
ready for publication. Charts Nos. 213 to 219, inclusive, of the same series above 
Minneapolis are now partly drawn. 

A map of Itasca State Park, scale 1: 7500, to be printed in colors, was partly drawn; 
1 of the color sheets was completed and progress was made on 2 others. 

Shore lines from the latest surveys, improvement works, and controlling levee 
lines were drawn on 13 sets of 1:20000 series of published charts below Cairo. 
These are for the use of Commissioners, district officers, and others. 



« Miles alwve Cairo. 
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Published maps. — No maps or charts were published by this oflBce during the past 
year. The maps and charts previously published by the Commission are as follows: 

A map of the lower alluvial valley from vicinity of Cairo to the Gulf of Mexico, in 
8 sheets, scale 1 inch to 5 miles; first published in 1887, republished with additional 
data in 1899. 

A map of the valley of the Mississippi River from Cairo, III., to St. Paul, Minn., 
in 4 sheets, scale 1 inch to 5 miles; published in 1899. 

A district map of the Mississippi Kiver from Cairo to the Gulf of MexicOj showing 
limits of improvement districts and levee districts, in 1 sheet, scale 1 inch to 5 
miles, was published in 1897. 

Detail charts, scale 1:20000, showing the hydrography and adjacent topogra- 

Shy of the river from the Head of the Passes to Newport, Minn., near St. Paul, a 
istance of 1,926 miles, in 170 sheets, have been published. Three more sheets, now 
ready for the printer, will complete this series to include Minneapolis, Minn. 

Maps of the river on a scale of 1 inch to 1 mile, in 62 sheets, from the Gulf of Mex- 
ico to above Trempealeau, Wis. , have been published. Five more sheets are required 
to complete this series to St. Paul, Minn. Sheets 13-25, inclusive, of this series were 
reprinted in 1900, showing in red the latest shore lines, controlling levees, new land- 
ings, etc., from Rosedale, Miss., to below Baton Rouge, La. As the number of sheets 
on hand of the old edition is limited, sheet No. 8 being out of print and the supply 
of the others rabidly diminishing, due to the free issue, it is recommended that a 
resurvey of the river between the high-water banks be made from Cairo to the mouth 
of the Arkansas River and that the information thus obtained be printed on the new 
edition. 

Under a recent ruling of the War Department these maps and charts may be issued 
free under the following regulations: 

** 1. The secretary of the Mississippi River Commission may issue, free of charge, 
copies of any or all surplus maps and charts to the following-named persons upon 
their application : I leads of departments; members of Congress; Government officials, 
in the i>erformance of whose duties the maps or charts may be beneficial; educational 
institutions; public libraries; individuals or organized bodies interested in the study 
of physical data, the development of navigation, or in any work carricnl on by the 
Commission; scientific bodies; engineers engaged in the prosecution or stuay of 
works of hydraulic engineering. 

**2. There may be issued, free of charge, for use on, and to be used on any boat 
navigating the Mississippi River, such of the 1 inch to the mile charts as will cover 
the reach of the river on which the boat is operated; application to be made by the 
person controlling the boat. 

**3. In cases other than those mentioned, when application is made, it will be 
referred by the secretary of the Commission with his recommendation to the presi- 
dent; if approved by him the issue may Ikj made free of charge. 

"4. The above free issue will be made judiciously, and the number of charts, 
maps, or sets of maps or charts issued to any individual or association of individuals 
will be carefully limited to their probable real needs." 

Gauges, — The permanent gauges, high-water gauges, and tide gauges have been 
maintained during the year. 

All of the permanent gauges have been inspected during the recent low-water sea- 
son, and gauges and bulletins repaired and left in good order. These gauges com- 
prise 17 established by the Commission and 21 received by transfer from the United 
States Engineer oftice at Vicksburg, Miss., February 11, 1901. They are distributed 
on the main river and tributaries as follows: Twenty -five on the Mississippi River; 
1 at head of Atchafalaya; 1 each on the Arkansas, Cumberland, Tennessee, and St. 
Francis rivers; 3 on the Red River; 3 on the Ohio River, including Cairo; 2 on the 
White River; a total of 38. 

A staff gauge was establishe<i at Aitkin, Minn., on April 21, 1902, and will be main- 
tained until the survey above Minneapolis is completed. It is not included in the 
list of gauges given in the preceding paragraph. 

The nignest and lowest readings on the permanent gauges during 1901 are given 
in Table No. 2, together with the previous highest and lowest for comparison. A 
hydrograph showing the stages of the main river from Cairo to Fort Jackson, June 1, 
1901, to May 31, 1902, is given on plate 1. The highest readings of 1902 to May 31 
are given in Table No. 3. 

High-water gauges. — The high- water gauges, of which there are about 182, are on 
the main river about 5 miles apart between Cairo, 111., and Fort Jackson, La. These 

gauges are read at times of the highest water ana supplement the regular gauges in 
etermining the high- water profile of the river. These gauges were inspected and 
repaired by the regular gauge-inspection party on the steamer FaJtrol during October 
to December, 1901. 
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The maximum readings on the gauges during the high water of 1901 are given in 
Table No. 4. The profile of the river platted from these readings is shown on plate 
2. This high water was onlv a moderate one and of short duration. The lower tribu- 
taries being at comparatively low sta^ as the crest passed down the main river, it 
produced onlv a very moderate stage m the lower river. The high water of 1902, as 
shown by Table No. 4, before referred to, while attaining a height of 1.06 feet less 
than 1901 at Cairo, yet attained a height of 1.5 greater than 1901 at Red River 
I^anding on account of heavy rains and increments from the lower tributaries before 
the upper river rise had entirely passed the mouth of Red River. 

Tide gauges. — The tide gauges at Biloxi, Miss., and Ea.st Bay, La., were partially 
destroyed by the severe storm on the Gulf of Mexico which occurred on August 14, 
1901. The biloxi gauge house and its contents, comprising the automatic tide gauge 
and an incomplete tide roll, were swept away and lost, as was also part of the staff 
micrometer. The ^uge house at Yjac^i Bay, which was more sheltered from the 
storm, was partly displaced, and the instrument and tide roll were saved. The staff 
gauges at both stations remained in position. A new tide gauge was procured as soon 
as possible for Biloxi, and new staff micrometer was made for East Bay, and that for 
Biloxi was repaired. New gauge houses were constructeil, and the self-registering 
Kiuges installed. The observations were resumed at East Bay on October 12 and at 
Biloxi on October 22. 

The new gauge for Biloxi was made with a new device for automatically recording 
the time every hour by means of two steel points. Two photop^phic views of the 

fauge are given on plate 3. This gauge was made under direction of this oflSce by 
lugo Bilgram, of Philadelphia, Pa., and is based upon the Coast Survey model of the 
Stierle gauge. 

Discharge observations. — Low- water discharges of the Mississippi River at Columbus, 
Ky., Helena, Ark., and Arkansas City, Ark., were measured in November, 1901, by 
a party on the small steamer Mercury ^ as the river had reached a low stage, 3.2 feet 
on the gauge at Cairo. The observations were made with double floats and with the 
Haskell current meter. The results of the final reduction are given in Table No. 6. 

The measurement of the high and low water discharges on tne Mississippi River 
and its tributaries is now governed ))y the following resolutions of the Commission, 
passed Noveml>er 13, 1901: 

**That the secretary shall be charged with the following duties: 

"1. High and low water discharge measurements on the Mississippi River and its 
tributaries at the stations enumerated in the appended tabulation; the hi^h- water 
discharge at each station to Ije measured whenever the stage reaches a point at or 
above tne stage designated in the tabulation, and the low-water discharge to be 
measured whenever the stage reaches a point at or below the stage named in the 
tabulation." 

Locations of discharge sUUions and stages at which discharge measurettiejits sliall he made. 



Location of dis- 
charge station. 



Thebes 
C'Ohimbus 

Helena 

Arkansas City 

Warrenton 

Red River Landing 
Carrollton 



Little Rock. 



Alexandria. 
Simmesport 



Discharge 
stages. 



River. 




Tributaries. 

Tennessee . . . 
Cumberland. 

Arkansas 

Yazoo 

Red 

Atchafalaya . 
St. Francis .. 



Clarendon White 

' Black 



23 
42 
25 
27 
32 
44 
38 



32 
44 



For 

low 

water. 



Frel. 

3 

3 
•> 

2 

— 1 
•> 






I 

faj 
raj 
]a\ 
\a\ 



(«) 



Location of gauge. 



Extreme stages. 



Highest Lowest 

known stage, known stage. 



Cape Girardeau . . . 

Belmont 

Helena 

Arkansati City 

Vicksburg ..' 

Red River Landing 
Carrollton 

Florence 

Na.shville 

Little Rock 

Yazoo City 

Alexandria 

Re<l River landing 

St. Louis, Iron 
Mountain and 
Southern Bridge 
gauge. 

Clarendon 

Red River Landing 



Year. 
1892 
18«3 
1897 
1897 
1897 
1897 
1897 



1897 
1882 
1892 
1882 
1892 
1897 
1897 



1890 
1897 



Fed. 
35.0 
45.6 
51.7 
51.9 
52.5 
50.2 
19.2 



55. 
31. 

3r>. 

38. 
50. 



41.0 



36.6 
50.2 



Year. 
1880 
1895 
1895 
1895 
1895 
1895 
1872 



1878 
1878 
1879 
1875 
1881 
1895 
1897 



1887 
1895 



FeeL 
0.9 
.1 
-8.0 
-3.6 
-6.6 
- .6 
-L6 



- .8 

- .4 
-1.0 
•4.3 
-3.7 

- .6 
.3 



4.1 
.6 



a X»Io low-water measurement required, 
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*'The tributary stations not speciticiilly nauie<i in tlic* tabulation shall be locat^nl 
at points* above the influence of l^ackwater, and no low water discharge measure- 
ment shall be made of the tributary streams except the Tennessee and (Jumbt»rland. 

** Dischar^ observations shall be made in accordancte with instnictions approved 
August 28, 1894, page 174 of Procee<ling8." 

As sections for oMiervations had not been laid out on all the tributaries, high- water 
discharge sections were selected on the Cumlx3rlaud and Tennessee rivers and ranges 
established by a party on the steamer Patrol in January, 1902. Sections were also 
established on the Arkansas River at Little Rock and on the St. Francis River. 

As the Cumberland River at Nashville, Tenn., had risen above the prescribed 
limit, 42 feet on the gauge, a party was sent into the field on the steamer Patrol^ and 
in April 5 to 8 the high- water discharge was measured at the section laid out in Jan- 
uary, near Rockcastle, Ky., about 50 miles above the mouth. The highest reading 
on the Nashville guage was 46.2 feet on April 4. The results of these observations 
are given in table No. 7. 

A series of observations for rating the various wheels of the two Haskell current 
meters have recently been made in the settling basin of the citv water works, near 
Bissels Point, St. Louis. The results are now Ixjing reduced in the office, and will be 
noticed in the next annual report. 

For additional details concerning the gauges and discharge measurements, atten- 
tion is invited to the report of Assistant Engineer Kivas Tully (Appendix IB). 

DREDGES AND DRBDGINO. 

Project. — On the 20th of June, 1896, the Mississippi River Coramiasion adopted a 
project for obtaining and maintaining, by means of dredges, a channel in the Missis- 
sippi River below Cairo, with a width of 250 feet and a depth of at least 9 feet 
throughout the year, except when the river is closed by ice. This project provided 
for the construction and operation of seven hydraulic dreilges by the 30th of June, 
1900, and for the provisional constniction of two others if found necessary. 

The building of this plant has formed a very important part of the work of this 
office, and has involved the preparation of plans and specifications for the dredges 
themselves, for the necessary large and small tenders, pile sinkers, and other plant. 
Since the be^iiming of the construction of this dredging plant many changes have 
taken place m the method pursued to procure the most efficient and best-designed 
dredges. 

The first dredge was built after plans prepared by the dredging committee, and 
was in the nature of an experiment. While many changes in this boat were after- 
wards found necessary, it yet demonstrated beyond a doubt the efficiency of such 
hydraulic dredges for the purpose for which it was designed. 

The next step was to define, in general terms, the conditions which the dredges 
must fulfill, leaving to the builders the details of the design. Following this course 
three dredges were built. Experience was constantly gained until a point was 
reached where it was possible to outline with greater accuracy nearly all tne details 
of construction. Under such specifications two more dredges were built. Under 
still more rigidly drawn specifications, another, the seventh, a self-propelling dredge, 
was placed under contract in 1898. This dredge was completed and delivered to the 
United States in August, 1900. The eighth and ninth dredges, also self-propelling, 
were placed under contract in June, 1899, and were completed and delivered to the 
United States in July, ltK)l. 

CONSTRUCTION, ALTERATION, AND REPAIRS TO PLANT, 

Dredge Alpha. — The Alpha has been hauled out on the bank; its hull has been 
condemned, and the boilers and machinery have been stored for future use. The 
question of building a new hull has not been decided. 

Dredge Beta. — At the date of the last annual report the Beta^ with the tender Sachem^ 
was in the charge of the engineer officer at New Orleans, La., engaged in deepening 
the South Pass of the Mississippi River. It returned to the Government fleet at West 
Memphis, Ark., on July 27, 1901, and immediately afterwards was sent into the field 
at Island 34. After the low-water season the main-pump casings were found to be so 
badly worn that it was necessary to rebore them. This was done with the pumps in 

Slace by attaching tools to the runner blades and turning the shaft by a small engine. 
few wearing plates for the edges of the runners have been obtained. New grate 
bars for the rocking grates were procured for the boilers. These grates were origi- 
nally in.stalled in 19fiO, and were burned out in three seasons, considering the time 
at South Pass as a season; but they are considered to have paid for themselves, as 
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the firing is made easier and the steam production increasiMl. The ca^t-iron frames 
of the hauling winches were hroken (hiring tlie (ired^iii;; season, and have lx»eii 
replaced with steel-plate framen, eacli frame forming a nn'tanjjular box properly 
braced and stiffened. Orders were reoeive<l April 1, 1901, t4) prepare the Beta for 
service again at South Pat^s, should shoaling develop. On May 6, 1901, the oflScer 
in char^ there requested that the Beta he sent, and on May 12 the boat left West 
Memphis in tow of the Sachern. At the dati^ of this report the Beta is still engaged 
upon that work. 

Dredge Gamma. — The remodeling of the suction head to permit dredging to a de|)th 
of 20 feet waa finished. The new pump liners, ma<le of cast iron, cast against a chill, 
which were put in place at the beginning of the season, did not have to be replaced 
after the season's work at Lake Providence, J^. In the last annual report the rapid- 
ity with which the former cast-iron liners were worn through was shown, and it was 
stated that it was hoped the harder surfaces given would lengthen tlie life. New 
edge plates for the runners were required. A steam heating system to replace the 
stoves was installed. 

Ihedge Delta. — ^This dredge was not put in commission during the year, but remained 
at the fleet, where the alterations to the suction head were in progress. The sides of 
the suction well were lengthened and a new head block put in place. This chan^ 
was required, as the new suction head will excavate to a depth of 20 feet, and will 
work both upstream and while dropping downstream. The new suction head has 
been received and placed in position. The new jet pumps have been installed as 
the cutters have been abandoned. The outside of tne hull above and below the 
water line to the knuckle has been sand-bla8te<l and painted by means of a side dock. 

Dredge EpsUon. — The side plates on the runners of the main pump forming the 
inclosed runner had to be renewed, as they were warped when originally put in 

glace. No repairs were necessary to the casing liners. The boilers on this aredge 
ave given trouble by bagging and burned sheets. Four sheets are now being 
replaced and the position of the forward mud drums changed to the bridge wall, as 
it 18 thought the trouble was due to their beinc too far to the rear. 

Dredge Zeta. — New wearing plates for the edge of the rimners of the main pumps 
and new steel plate liners for the casings were required. During the next lay-up 
period it is expected to inclose the runners as they are done on the dredge EpsUotu 
Two new sheets have to be placed in the boilers and the mud drums changed, as was 
required in the case of the sister boat EpRlhn. 

Dredge Iota. — New wearing plates for the runner blades have l^een procured. The 
iron casting in the port suction pipe, just inside the hull, which was broken during 
the season's work, has been replaced with a steel casting. The suction head was 
subjected to severe treatment while at work, owing to logs and drift encountered. 
The Iwttom plating of the port suction head for about 3 feet from the mouth was 
peeled back, the tee in the jet pipe was broken, and the header pipe bent. Repairs 
were temporarily made in the field. Extensive alterations to tne suction head are 
now under way. The two portions of the head will be rigidly joined together by 
angles and plates along the top and back of the baflfle plates by steel castings as 
filhug plates between the heads, and by a girder at the rear connecting the suction 
pipes just outside the swivel joints to the hull. The jet-pipe system is also being 
overhauled. The flexible rubber joint connection to the hull will be replaced by a 
swivel joint with cast-iron casing, bronze stuffing boxes and steel pipe. The jet-pipe 
headers will be changed from iron pipe to steel castings bolted through flanges to the 
under side of the suction head. By this arrangement additional strength is given to 
the suction head. For handling hydraulic piles a derrick 43 feet high will be erected 
at each side of the suction well. 

Dredges Kappa and Henry Flad. — These two self-propelling dredges are similar to 
the Iota. The main difference is in the pump, which is the inclosed type of runner, 
with rectangular casing. After the season's work no repairs were required for the 
pumps. The suction heads and jet-pipe system will be changed as on the lota^ and 
derricks will be erected for handling piles. Winches for hoisting the suction head 
were not originally on these boats, but now that they have been orderefi the suction 
heads and hoisting arrangements will be the same on the three self-propelling dredges. 

Large tenders. — No important alteration or repair has been made. While acting as 
tender to the dredge Zrta, the upper works of the steamer Wyiioka were completely 
destroyed by fire October 15, 1901 . The steel hull prevented the loss of the machinery. 
The damage to the hull, boilers, engines, and ice plant was small. The electric-light 
plant was destroyed, with the exception of the engine. The piping and valves were 
so much damaged as to be entirely worthless. The hull was towed to the fleet, where 
it and the macliinery have been cared for. As the Wynoka will not be rebuilt in time 
for the coming season's work, the steamer Minnetonka will receive slight repairs to the 
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deck and guards and \\e used as a tender. The Leota did not go into the field during 
tlie year. Its refrigerating plant furnished ice to the employees of the fleet during the 
dredging season. 

Steamer Search. — This boat is used as an inH{)eetion boat by the superintendent of 
dredging. A new electric-light plant has been installed ana repairs are in progresd 
to the hull. 

Small tenders. — Three of these small boats were used as survey boats with th0 
dredges, and one acted as tender to the boats left at the fleet. The boiler on the 
Mercury has been turned around and additional cabin room secured. 

Pile sinkers. — Repairs necessary to keep these boats serviceable have been made. 

For additional details, attention is invited to the reports of Assistant Engineer 
C. W. Sturtevant (Appendix 1 C) and Assistant Engineer F. B. Maltby (Appendix 

DRSDCilNO OPERATIONS ON THE LOWER MISSISSIPPI RIVER BETWEEN CAIRO« ILL., AND 

HEAD OF THE PASSES. 

These operations include the care and repair of plant, testing of dredges, and oper- 
ation of the plant during the low-water season. 

A statement of the general principles which have governed the general conduct of 
dredging operations may be found in the Report of the Chief of Engineers, United 
States Army, for 1898, pages 3166-3169, and in the Report of the Chief of Engineers, 
United States Anny, for 1900, page 4564. 

During the low-water season of 1900 6 dredges were used for deepening the chan- 
nels. Tne Delta waa not put in commission, owing to the alteration in progress on 
its suction head. The Oamma was held at first in reserve. The river was divided 
into three districts, and 2 dredges and 1 survey boat assigned to each district. The 
first district extended from Cairo (0) to Miss Hickman's crossing (131). In it 
were the EpsUon and Iota. The uppermoHt point where work was done was at 
Joe Eckles crossing (93). The second district extended from Miss Hickman's cross- 
ing to Random Shot crossing ( 192 ) . In it were the Zeta and Beta. The third district 
extended from Random Shot crossing as far down as might be necessary. In it were 
the Kappa and Henry Flad. The lowest point where work was done was at Peters 
Towhead crossing (270). Later in the season the Gamma was transferred to the 
officer in charge of the third district. The locations for the channels to be dredged 
were fixed after careful surveys of each bar where dredging was done. The results 
obtained were also developed by surveys made during and after dredging. The 
entire stretch of river covered by dredging operations was constantly patrolled and 
a careful record was kept of the depths found on the crossings. All possi ble publicity 
was given to the information thus obtained; easily distinguishable marks were used 
to locate the dredged chamiels and natural channels which developed during the 
season. 

Dredge Beta. — The preliminary re<*onnaissance having shown that the greatest 
amount of work at one locality would be in the vicinity of Island 34 (178), wid that 
shoaling was likely to develop there first, the Beta (the dredge of largest capacity) left 
the dredge fleet on August 4 and began work at Hatchie Island crossing (181) August 10, 
the least depth over tne bar being 9i feet. Dredging was continued until August 18, 
when a rise in the river caused operations to cease. Work was carried on during 
September 10-15 at Hatchie Island crossing and during September 15-22 at Hatchie 
River crossing ( 180), when the dredge was anchored near the channel to await a lower 
8ta^ of the river. On October 6 dredging was resumed at Hatchie River crossing and 
finished October 9. On October 11 it was resumed at Hatchie Island crossing and 
finished October 14. On November 5 the dredge was moved up to Hatchie River 
crossing and dredged from November 6 until November 10, with minor delavs caused 
by shortage of labor and by drift. On November 11 the dredge was moved to Mor- 
gans Point crossing (182) and worked from November 13 until November 15. The 
boat left Morgans Point on November 24 and arrived at the dredge fleet for winter 
quarters at West Memphis, Ark. (232), on November 25. 

Dredge Epsilon.— The Epsilon left the fleet August 14 and was anchored at Hatha- 
ways crossing (103) on August 18. The river had begun to rise and dredging was 
not required, but to test the condition of the plant dredging was carried on for a day 
and a half. On September 11 the first real work was done and continued until 
September 15. The next day the boat was moved to Reelfoot crossing (99) and 
commenced dredging in the outside channel. Work was finished September 20. 
Work was resumed October 7 and finished 0<!tober 14. Another rise and fall in the 
river having intervened, dredging was carrie<l on at Reelfoot November 7-15, three 
days being Tost by bagged t>oiler8. On November 15 the dredge was moved to Joe 
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Ecklas cropain^ (^3), where it worked until Novc»in])or 18. As a jtotkI channel had 
been formed, it was taken back to Reel foot, where it dredged for the fourth and 
last time November 25-29. On December 5 the boat left for West Memphis, and on 
the next day wa« put out of commission. 

Dredge Zeta.—lihe Zeia left the fleet August 9 and arrive<l at Plum Point (163) 
August 10. It dredged at Plum Point (or Island 30) crossing three different times — 
August 13-18, September 15-18, and October 7-12. A slight shoaling having devel- 
oiD^ at O'Donnell's crossing (149), the dredge was moved there and work^ from 
October 13 until Octol>er 15. While there the steamer Wynoka, tender to the Tieia^ 
caught fire and the upper works were destroyed. In November, after a long, steady 
decline of the river, shoal places developed at localities that had hitherto given no 
trouble, and the Zrfa worked at two of these — Gold Dust crossing (158), November 
8-12, and Last Chance crossing (166), November 13-16. On November 20 the boat 
departed for West Memphis, reaching there November 21. 

Dredge Iota. — The Iota left the fleet August 7 and reached Booths Point crossing 
(120) August 11. The next day dredging was begun, but owing to delay caused by 
attempting to use mushroom anchors for head piles and damage done to the port 
suction pipe, little was accomplished, and as the river was rising work was discon- 
tinued August 15. The first work was begun September 11 and completed Sep- 
tember 20. The second and last dredging at this point was carried on October 5-13. 
The Iota was then moved to Hathaway 's crossing (103), where the Epsilon had pre- 
viously been at work. Dredging was carried on there October 14-17 and November 
7-9, the latter time at the extreme lower end. The dredge was next taken to Miss 
Hickman's crossing (131), where it worked November 12-13, and to Plum Point 
crossing (163), where it worked November 20-22 at the locality where the Zeta had 
previously dredged. The last work done during the season was at Hatchie Island 
croR«ing (181), November 27 to December 1, after the Beta had returned to West 
Memphis. On December 4 the Iota left to go into winter quarters and arrived at the 
fleet the same day. 

Dredge Kappa. — The Kappa left the fleet August 12 for Presidents Island (234), 
where all its season's work was done with the exception of a small amount of dredg- 
ing at Graves Bayou crossing (250), November 4-6. The first i)eriod at Presidents 
Island extended from August 12 until August 21, the work being delayed by the use 
of the mushroom anchors. The second period was from September 9 to September 
21, the third from October 7 to October 18, and the fourth and last from November 
17 to November 21. The Kappa then rejoined the fleet at West Memphis. 

Dredge Henry Flad. — The Henry Flad did not leave the fleet until September 19, 
when it was sent to Peters Towh«ad crossing (270) and dredged from September 20 
to September 23. On September 25 it was moved to Polk's crossing (266), and after 
the river had fallen dredging was carried on from October 5 to October 12. On 
November 1 the boat was returned to Peters Towhead crossing, where it dre<iged 
from November 2 until Novemljer 12 at the upper reef, at the lower reef, and at 
Peters upper crossing (269), the work being delayed by repairs to machinery. The 
dredge was then moved to Star crossing (260) and dredged November 12-20, the 
time from November 16 to November -20 being spent in removing lumps formed by 
the discharge pipe in the lower part of the dredged channel. Work was resumed 
November 25 and finished November 26, when the boat departed for West Memphis, 
where it went into winter quarters the next day. 

Dredge Gamma. — In obedience to instructions from the president of the Mississippi 
River Commission, the Gammas in tow of the tender Choctaw^ left the fleet October 17 
for Lake Providence, Louisiana (543), to dredge at Stack Island bar under the orders 
of the engineer officer in charge of the Third district. The object of the work was to 
cut through the point of the sand bar opposite the revetment work at Lake Providence 
and to induce the current to follow that cut, thereby removing the pressure from 
the revetment. Dredging began October 23 and was completed December 1. On 
Deceml>er 4 the Gamma departed for West Memphis, arriving there December 19. 

A summarv of the dredging operations, distribution of time, and expenditures 
will be founcf in Tables Nos. 8 ana 9. For further details, attention is invited to the 
report of Asssistant Engineer C. W. Sturtevant (Appendix 1 C). 

DISCUSSION OF RESULTS. 

Referring to the hydrograph on plate 1, it will be seen that the season was one 
demanding the dredges to keep open the channel. At the first of August the river 
was falling, being 10 feet on the Cairo gauge. The dredges were put into the field 
and were operate until a rise in the river, the middle of August, which reached on 
August 27 the height of 25.1 feet on the Cairo gauge. As the river declined the 
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dredged channels b^an to fill, and dredging was resumed September 10, to be 
interrupted by another rise to 15.5 feet on the Cairo gauge. From the first of Octo- 
ber to the last of November the river was failing, and it was practic^ally at a stand 
after the middle of November. The lowest stage reached at Cairo was 2.88 feet on 
November 28. The lowest stage reached at Memphis was —0.8 foot on December 1. 
These fluctuations and the stand in November are shown by the following gauge 
readings: 

CAIRO. 



Date. 



Reading. 



DaU*. 



RtnuliriK. 



Atigi2Stl2 

AugUHt27 

September 16 
8ei>teinber 25 



Date. 



Fcf.t. 
6.6 
25.1 
8.8 


October 10 




6.3 


November 1... 
November 15.. 




4.4 
3.1 


16.5 


Novemlx^r2H.. 




2.88 


MEM 

Hearting. 


PHIS. 






Date. 


Reading. 


Feet. 
3.0 


October 10 . 




Ft it. 
2.6 


16.7 
4.4 
8.5 


, November 1 

, NovemlH'r 15 

, December 1 - 


1.2 

.1 

— .3 




1 







August 14 

August 29 

September 18 

September 28 

During the long low stage it was generally necessary to dredge twice at the 
troublesome crossings, but the amount to be done wa.^ ^^ma]l. Other shoal crow^ing^ 
developed, but they were quickly deepened. At no time was there lens than 9 feet 
at any crossing. River men said they had never seen ho much water in the river at 
such a low stage. The dredges were over a month longer in the field than in 1900, 
as low water came two months later and wa» over 2 feet lower on the Menjphis 
gauge. As the channels were maintaining themselves well, about November 20 the 
dredges were gradually withdrawn, one lx?ing taken from each tii.^trict, until by 
December 6 all were at the fleet. Of the entire time that the dredges were in com- 
mission, 66.4 per cent was passed not working, waiting for lower stiige. In this 
lone low-water season 6 dredges were able to keep the channel open. Evidently, 
with the 8 dredges Wonging to the Commission, nothing need be feared concerning 
the maintenance of its project. 

The results of the dredging operations are shown on plates 4 to 65, to which atten- 
tion is respectfully invited. All soundings on these plates are reduced to mean low 
water, ana depths greater than 9 feet below mean low water are indicated by par- 
allel ruling. It must l^e remembered that the depths ^iven are not the actual 
depths existing at the time of the survey. The platei? illustrating the dredging 
operations are believed to show clearly what was accomplished and to indicate the 
general rules which governed the location of the dredged cuts. The first plate of 
the series gives the total dredged area for the season. The plate showing the result 
of the first dredging gives the area dredged the first time only. After each subse- 
quent dredging the new area dredged is added to the area already shown. Owing 
to the number of localities where dredging was done, 18 in all, the results at each 
locality are not shown, the principal ones being sele<'ted. Below will be found a 
^brief discussion of the results obtained at each locality where dredging was done. 

Joe Eckles Croming (93) — Plates 4-6. — This was one of the localities requiring 
dredging the middle of November, after the long, steady fall of the river. As shown 
on plate 4, a neck 200 feet long between the 9-foot contours had to be cut through. 
This the Epsilon accomplished in seventy-two hours. Plate 6, ten days after dredg- 
ing, shows a better channel than plate 5, five days after. 

Meelfoot Crossing {99) — Plates 7-16. — This locality was one of the most trouble- 
some of the season. Dredging had never been required there before. On plate 7 
the two deep pools to be connected by dredging are shown. The line selected! was 
2.000 feet long, and was chosen rather than a shorter line to a point higher up on 
tne left lutnk be<»use, being straighter, it obviated the two short turns which a lx)at 
would have to make on the alternative line, and liecause, as deeper water was found 
along this line, it was expected the river would assist in deepening. Plate 8 shows 
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the condition after the first dredging. The work was interrupted by ri»in^ water, the 
least depth l^eing 15^ feet. Plate 9 shows the development of the miadle ground 
between the dredged channel and the lower pool and tne reaching out of the lower 
pool toward the cut. In the second dredging (pi. 10) it was not necessary to make 
such a long cut, only to widen it in the miadle. This plate, showing the survey two 
days after dred^ng, indicates shoaling at the lower end, where it is always expected, 
but on plate 11 it luid washed out. Plate 12 shows the progressive deterioration, and 
it became necessary to dredge the third time (pi. 13) over practically the same area. 
Plates 14 and 15 show the 9-foot contour all the way through the cut, but as the 
channel was narrowing at the lower end the dredge was put Uy work the fourth time 
(pi. 16), and a deep, broad channel was formed, 350 feet wide. 

Hathavmys Crosnng (lOS). — Plates 17-22. — From plate 17 it is seen that two over- 
lapping pools have to be connected, and the problem is the same as at Reelfoot 
Crossing. The prolongation of the upper pool is selected as before, thereby tapping 
this pool as far down as possible. The first dredging was interrupted by rising 
river. Plates 18 and 19 show the conditions after this dredging. The line of the 
second dredging (pi. 20) was changed to follow the downstream prolongation of 
the upper pool. Plate 21 shows shoaling and a very narrow channel at the lower 
end, necessitating further work (plate 22) at this end only, November 7-9. The 
channel remained good the rest oi the low- water season — about three weeks. 

Booths Point Crossing {120) — Plates 23-27. — The conditions at this locality were 
the same as last season — a shoal extending down and across the river and separating 
the lower jx)ol into two forks. From a study of the conditions on the ground it was 
apparent that the channel tended to the lower fork, and, as before, the long and 
straight line was selected (pi. 23). A good straight channel was obtained (pi. 24), 
whicn continued to maintain itself (pT. 25), but as it was growing narrow it was 
dredjged again and widened (pi. 26). This work was completed October 13, and 
nothing further was required. Plate 27 shows the channel twenty-two days after the 
final dredging. 

Miss Hickmans Crossing (131). — The Iota dredged here on November 12 and 13, 
w- here a short reef had to be cut through. The 9-foot contours were within 150 feet 
of each other, with 9 J feet the mid-channel depth. Survey seven days after dredging 
shows an 11-foot channel 275 feet wide and a 9-ffX)t channel 400 feet wide. 

O^Donnells Crossing (149). — The channel at this point had the requisite depth, and 
the Zeta widened it October 14-15, making a cut 2 fe§t deep. 

Gold Dust Crossing (168). — ^The channel was gradually shoaling, and a long cut, 
nearly 2,400 feet long and 200 feet wide, was made. A channel 200 feet wide with 
a 13-foot depth, and 325 feet wide with a 9-foot depth, was formed. 

Plum Point Crossing (163). — Plates 28-37. — ^The dredging at this place covered 
nearly the same area as in tne season of 1900 at the place called Foot of Island 30 
Crossing (165), but dredging was required four different times, instead of the single 
time of last season. There was a brr)ad, flat channel (PI. 28) between the bar at tne 
foot of Island 30 and Osceola Bar, 4,000 feet apart, with two main crossings, the 
upper leading to the deep pool by Plum Point, the steamboat landing, and the lower 
to the pool by Osceola Bar. The upper crossing was chosen. After the first dredg- 
ing a heavy rise in the river followeil. Plate 29 shows the effect of the rise. The 
entire channel was over 9 feet deep, and a decided tendency existed for the main 
crossing to be much lower down, which would cause the abandonment of the dredged 
channel. However, in plates 30 and 31 a recurrence to the original conditions is 
manifested, the lower crossing being encroached upon and the shoal extending to 
the dredged area, necessitating dredging the second time September 15, eighteen 
days after the passage of the crest of the rise. Plate 32 shows the location of this 
cut, north of the first and farther away from the encroaching shoal to the south. 
Another rise in the river followed, and plate 33 shows the conditions four days after 
the passage of the crest. Dredging became necessary the third time October 7 (pis. 
34-35). The lower crossing had become obliterated and shoals were coming down- 
from the north. The cut was extended upstream to get into deep water (pi. 36). 
The channel maintained itself well for a month, but required dreaging the fourth 
time to widen it on the lower side (pi. 37). 

Ixist Chance Crossing (166). — Where the channel, leaving the Tennessee shore below 
Plum Point, crosses to the Arkansas shore, the crossing was broad and flat. About 
the middle of November the crossing was deepened by dredging, forming a channel 
13 feet deep and 200 feet wide; the 9-foot channel was 300 feet wide. 

Hatchie River Crossing {ISO). — Plates 38-43. — The conditions of this locality were 
about the same an the preceding two years. Plates 38 and 39 show the deterioration 
in the channel. The re^sults of the first dredging and the September rise are shown 
in plates 40 and 41. Dredging w^as necessary a second time la October to keep the 
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channel open (pis. 42-43). A month later the BfUi dredged in the same place, 
fonnins a 9-foot channel 250 feet wide, which remained open the rest of the season. 

IlaidtU Island Crossing (181). — Plates 44-55. — ^This was one of the big pieces of 
work and the locality where shoal water first developed. Referring to plate 44, it is 
seen that a channel 1,500 feet long had to l>e cut between the 9-foot contours. 
The lower pool in front of Mill Point was deep and permanent, and hence the cut 
would not have to be extended downstream, but extensions were continually 
required into the flat, shallow basin above until the cut was 2,800 feet lon^. Plate 45 
shows a deep, narrow channel after the first dredging. After the next rise (pi. 46), 
the upper pool extended with almost its full width to the lower, but plate 47 shows 
that the condition was temjx)rary, and dredging was resorted to the second time to 
widen the channel (pis. 48-49). The lump shown in plate 49 does not exist in 
plate 50. Other shoal places appearing later (pi. 52), the channel was dredged the 
third time. Nothing more was required from October 14 to November 27, wnen the 
dredging was extended upstream and a shallow cut made over the whole area (pi. 55). 

Morgans Point Crossing (182) . — During the extreme low-water season a little work 
was required there. A 9-foot channel 325 feet wide was formed. 

Presidents Island Crossing (234)- — Plates 5(>-63. — Of the two possible channels, 
above and below the neck, the lower and direct one was selected (pi. 56). Plate 57 
shows the first cut. During the second dredging the cut had to be extended at both 
ends. Plate 59 shows deep water in lx)th channels, but plates 60 and 61 show that 
the upper channel was not permanent, and also that the lower (channel had shifted 
out o! the cut. The last work was in deepening this new channel (pis. 62-^). This 
is the only instance in the seaston's work of the channels leaving the dredged area. 
The movement was lateral and for only a short distance. 

Graves Bayou (250). — A small amount of work was done at this locality in Novem- 
ber. A 10-foot channel 750 feet wide was formed. 

Star Crossing (260). — This wide crossing required attention in November, and an 
11 -foot channel 200 feet wide was formed. 

Polks Crossing (266). — Plate 64. — As this was a broad channel, shoaling was feared, 
and a dredge worked there October 5-12. Plate 64, eighteen days after dredging, 
shows how well the channel maintained itself. 

Peters Upper Crossing (269). — This locality was dredged in November. 

Peters Towhead Crossing (270). — Plate 65. — The first dredging was at the upper end, 
in September. In November dredging was required again at the upper end and at 
the lower reef. 

No dredging was done at Point Pleasant (81), which has hitherto been the most 
troublesome locality and required attention every season. Fleeces Crossing (243), 
which has hitherto been a bad place, gave no trouble. Dredging has not been neces- 
sary at Island 40 (213) since 1898. At Booths Point Crossing, Plum Point Crossing, 
Hatchie River Crossing, and Presidents Island, important points this season, the 
conditions were about the same as last vear. 

To form an estimate of the amount oi material actually moved by the dredges, the 
same assumptions were made as in j)revious years — that the width of each cut is 
equal to the width of the dredge's suction, that the depth is determined by actual 
soundings, and that the side slopes are 1 on 2^. The result of this calculation is 
1,666,465 cubic yards. In 1900 the amount was 1,145,599 cubic yards; in 1899, 
1,612,223 cubic yards. 

For additional details attention is invited to the report of Assistant Engineer 
C. W. Sturtevant. (Apjjendix 1 C.) 

SELF-PKOPELLING DREDGES. 

Two new self-propelling dredges, Kappa and Henri/ Flad^ were received from the 
contractors, The Bucyrus Company, South Milwaukee, Wis., this season, and, after a 
trial on the sand bar at the dredge fleet, were accepted and used dunng the season. 

Pipe lines.— Th^, pipe lines for these dredges were bought under separate contract, 
and as thev were not delivered until February of this year, each dredge used last 
season 600 leet of floating pipe borrowed from the DeUa^ which was not in commis- 
sion, and the Beta. The new line will be 480 feet long, consisting of eight pontons 
and eight lengths of pijKj 32 inches inside diameter and 60 feet long. The pontons 
are designed to support the pipes, even when the latter are filled full of wet sand, and 
are keel boats, elliptical m plan, 36 feet long, 20 feet wide at the middle, and 42 inches 
deep from base line to gunwale. When the pipes are loaded the pontons will have 
6 inches freeboard. Instead of connecting the lengths of the pipe line with flexible 
rubber joints there will be one or three universal couplings in the line, and the other 
lengths will be bolted together with steel flanges, forming rigid sections 240 or 120 
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feet long. The coupling forms a ball-and-socket joint, giving motion in all direc- 
tions, and will allow for the wave action on the river. It will be noted that the pipe 
line is 480 feet long instead of 1,000 feet, as in the earlier dredges. This reduction 
is allowable, as a rudder is attached to each ponton, and by setting the rudders at an 
angle with the current the line can be swung to one side and the material deposite<l 
out of the channel. The /oto is equipped with this line, and no trouble has been 
experienced in deflecting it, in one case as far as 60® from the axis of the channel. 

Sinking anchors. — Pile sinkers are not used with the self-propelling dredges. Ef- 
forts were made at first to discard the hydraulic pile ana suWitute a mushroom 
anchor jetted down from the dredge. Anchors 24 and 30 inches in diameter were 
tried, but it was diflBcult to obtain sufficient penetration to keep them down when 
the strain was placed on the hauling line. A temporary derrick was then erected on 
the bow of the dredge and hydraulic piles were sunk from it in the usual manner. 
This gave complete satisfaction and was used the balance of the season. Permanent 
derricks are being placed on the dredges now, strong enough to assist also in remov- 
ing snags encountered. Experiments will be continued with the mushroom anchors. 

Advantages. — The lola has been operated two seasons and the Kappa and Hennj 
Flad one season, and it is conclusively demonstrated that self-propelling dredges arie 
a success. Thev are more economical, as the tender and pile sinker are eliminated, 
and the crew reduced from 60 to 45. They c*n easily handle themselves and their tow 
with an upstream speed of about 2 miles per hour. No difficulty is experienced 
in supplymg the self-propelling dredges with coal. With proper management a 
dredge should never have occasion to leave a channel to pick up a fuel baige. 

CENTRIFUGAL PUMPS. 

The latest form of pump placed on the Kappa and Henry Flad has a rectangular 
casing and an inclosed runner. A steel ring is riveted to each side of the blades. 
The casing is machined on the inside as far as the periphery of the runner and lined 
with steel plate. Beyond the center liners the side liners are cast iron, and the 
shell is lined with steel plate. The clearance between runners and liners at the 
beginning of the season was three-sixteenths inch. The object of this type is to 
reduce the wear, which increases the clearanco and decreases the efficiency of the 
pump, and also to enable new liners to be easily put in. The Kapjxi worked at Presi- 
dents Island on a coarse gravel bar which heretofore has worn very badly the pumps. 
In the preceding year the Gamma repeatedly wore out a set of 1 J-inch cast-iron liners 
in from twelve to twenty-four hours* work. The Kajtpa's liners and side rings showed 
almost no M'ear, and no repairs were necessary after the season's work. 

In the older pumps the wearing plates on the blades are l)eing made of cast steel, 
the face of which is cast against a chill, leaving the back soft enough to be drilled. 
The casing liners are of steel plate. 

The following papers accompany this report: 

Money statements. 

Abstracts of contracts in force. 

Commercial statistics. 

Statement of charts issued and sold. 

Appendix 1 A, Laws affecting the Mississippi River Commission, Julv 1, 1901, to 
June 30, 1902. 

Appendix 1 B, Report of Assistant Engineer Kivas Tully on gauges, discharge 
observations, reduction of physical data, and office publicationf». 

Appendix 1 C, Report of Assistant Engineer C. W. Sturtevant on dredging opera- 
tions on the Mississippi River between Head of the Passes and mouth of the Ohio 
River, and care and repair of dredging plant to include December 31, 1901. 

Ap])endix 1 D. Report of Assistant Engineer F. B. Maltby on care and repair of 
dredginle plant since January 1, 1902. 

Table 1. Low-water elope, Mississippi River, Aitkin, Minn., to Minneapolis, Minn., 
1901. 

Table 2. Highest and lowest gauge readings in 1901, Mississippi River and tribu- 
taries. 

Tables. Highest gauge readings in 1902 to May 31, Mississippi River and tribu- 
taries. 

Table 4. Maximum readings of high- water gauges, Mississippi River, Cairo, 111., to 
Fort Jackson, La,, 1901. 

Table 6. Low-water slope, Mississippi River, Cairo, 111., to Fort Jackson, I^., 1901. 

Table 6. Results of discharge observations, Mississippi River, low water, 1901. 

Table 7. Results of discharge observations, Cumberland River, high water, 1902. 

Table 8. Summary of dredging operations, Mississippi River l>elow Cairo, during 
low -water season of 1901. 
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Table 9. Cost of dredging operations, April 1, 1901, to March 31, 1902. 

Table 10. Depths over shoal crossings, Mississippi RivtT, Cairo, 111., to Vicksburg, 
Miss., low-water season of 1901. 

Plate 1. Hydrograph of Mississippi River, Cairo, 111., to Fort Jackson, La., June 
1, 1901, to May 31, 1902. 

Plate 2. Profiles Mississippi River, high and low waters 1901, Cairo, 111., to Fort 
Jackson, La. 

Plate 3. Self-registering tide gauge. 

Plates 4-65. Maps of certain localities on the Mississippi River below mouth of the 
Ohio River where dredging was done during low- water season of 1901, as follows: 
4-6, Joe Eckles's crossing; 7-16, Reelfoot crossing; 17-22, Hathaway 's crossing; 23-27, 
Booth's crossing; 28-37, Plum Point crossing; 38-43, Hatchie River crossing; 44-55, 
Hatchie Island crossing; 56-63, Presidents Island crossing; 64, Polk's crossing; 65, 
Peters Towhead crossing. 

Respectfully submitt^. 

G. P. Howell, 
Captain y Corjjs of EvgincerH^ Secretary Mississippi River Commission. 

To the President Mississippi River Commission. 



Money Hiattnnents, 

appropriation for improving MISSISSIPPI river. 

July 1, 1901, balance unexiH'ndod $513, 904. 42 

Amount allotted from appropriation bv sundry civil act approved June 6, 
1900 ; 6,500.00 

520, 404. 42 

June 30, 1902, amount expendinl during fiscal year $390, 990. 76 

Amount allotted for expenses of otfice of Chief of Engineers, 
United States Armv, approve* 1 bv acting Secretary of War, 
February 25, 1902.* * 5,000.00 

395, 990. 76 

July 1, 1902, balance unexpended 124,413.66 

July 1, 1902, outstanding liabilities $30, 109. 89 

July 1, 1902, amount covered bv uncompleted contracts 43, 265. 10 

73,374.99 

July 1, 1902, balance available 51,038.67 

appropriation for garoing the waters of the lower mississippi and its 

tributaries. *^ 

July 1, 1901, ))alaiice unexpende<l $728. 24 

Amount allotted by (^hief of Knjriniiers, July 31, 1901, from permanent 
indefinite appropriation made by section 6 of river and harbor act of 
August 11, 1888, for li.s'al year ending June 30, 1902 H, 000. 00 

6, 728. 24 
June 30, 1902, amount exi)ende<i during fiscal year 5, 885. 82 

July 1, 1902, balance unexpended 842. 42 

July 1, 1902, outstanding,' liabilities 320.00 

July 1, 1902, balance reverting to Treasury 522. 42 

Amount that can be profitably expended in fiscal year ending June 30, 
1904, in addition to the l)alance unexpended July 1, 1902 9, 600. 00, 

a The custody and care of the gaugeH maintained under this appropriation were aKHiimed by the 
MiMsissippi River Commission Febnmrv 11, 1901, on which date they were transferred to the secretary, 
under authority of Secretary of War, dated January 26, 1901. 
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Itemized statement of expenditures during the fiscal year ending June 30, 190 J, submitted in 
compliance wUh requirement of section 6 of river and harbor act of August 11, 1888, 

Observations: 

Pay of permanent gauge observers $4, 320. 00 

Inspections and repairs: 

Inspection of gauges on Mississippi River by junior engi- 
neer and party on steamer \ $1 , 0(>7. 8:^ 

Inspection of gauges on tributaries by junior engineer. . . 93. (K) 

Repairs to gauges and bulletins 82. 83 

1,244.26 

Office expenses and contingencies: 

Pay of assistant and junior engineerH 300. 00 

Stationery and printmg 13. 32 

Transportation of office records 8. 24 

321.56 

5, 885. 82 



Consolidated statement of approjmations and aUolmenti*. 
[Appropriation for gauging the waters of the Lower Missitft^ippi and \\n tributaries.] 

Allotments from general appropriations for examinationn, surveyn, and 
contingencies oi rivers and harbors by acts of — 

March 3, 1871 $5,000.00 

June 10, 1872 5,000.00 

March 3, 1873 5,000.00 

June 23, 1874 5,000.00 

March 3, 1875 5,000.00 

Specific appropriations by river and harbor acts of — 

August 14, 1876 5, 000. 00 

June 18, 1878 5,000.00 

March 3, 1879 5,000.00 

June 14, 1880 5,000.00 

March 3, 1881 5,000.00 

August 2, 1882 5,000.00 

Deficiency act of March 12, 1884 2, 100. 00 

Specific appropriations by river and harbor acts of — 

July 5, 1884 5,000.00 

August 5, 1886 5,000.00 

Allotted from specific appropriation by river and harbor act of August 

11 1888 * 8 700 00 

Deficiency act of October 1 9^ 1888 ..!!!.!.!!!!!.!.!.!!!!!!.!! 1 !!'!!.! ! 3*, 60o! 00 

Allotments from permanent indefinite appropriation made })y section 6 
of river and harbor act of August 1 1, 1888, tor fiscal years, viz: 

1890 ^) 000 00 

1891 (less $3,518.34 withheld in United States Treasury under niiiiig 

that onlv $6,000 can l)e expended each fiscal year) .' 5, 181. 66 

1892 ." 5,100.00 

1893 5,500.00 

1894 5,500.00 

1895 5,500.00 

1896 5,500.00 

1 897 5, 500. 00 

1898 5, 500. 00 

1899 6,000.00 

1900 5.500.00 

1901 6,000.00 

1902 6,000.00 

Total 155,181.66 
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Expnificfl. 



To June 30, 
1901. 



Duriiijf year 
ing 



endii 
Junt*30,i902. 



Expenditures $111,503.97 I $r),8Hr).82 

Unexpended balances reverted to Trea«ury G, 9^19. 4i> ■ 5'2*2. 42 



Total 148,453.42 

Unexpended balance June 30, 1902 



G, 408. 24 



Total appropriated, etc. 



TotHl. 



$147,389.79 
7,471.87 

154,861. (M; 
320.10 

155, 181.06 



Ahfiract of roidracts entered inio by f\int. G. P. IlmveU, Corps of Emfmeers^ in force 
June SOy lOOSy improving Missimpj/i River; Mimimppi Hirer CommissioUy secretary's 
office. 



Contra«*t for— 



350,000 biLMh- 

els coal. 
300.000 buMh- 

elflcoal. 



Contractor. 



Frederick Hart w eg . 

The Monongahela 
River Consolidat- 
ed Coal and Coke 
Co. 



Rate 
per 

bUHh- 

el. 



•0.10i 
.114 



Date of con- ' Datt' of ap- 
tract. provni. 



Date of 

bi'ginning 

work. 



Date of ex- 
piration. 



May 1,1901 June 24,1901 | May 1,1901 , June 30, 1902 
Mar.26,1902 May 19,1902 i July 1,1902 ' June 30, 1903 
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Table No. 1. 



Tonnage between — 



Receipts and shipmentM, in tons. 



St. Loui.H and Cairo 

Cairo and Memphis 

Memphis and ViekKburg — 
Vicksburg and New Orleans 



Passen- 
gers. 



60.679 

44,844 

107,669 

82. 459 



Grain • 

and its Cotton. 
pro<luctH. i 



137, 9W 
103, 599 
143,791 
112.314 



308 
13, M7 
49.553 
71,925 



Cotton 
Need. 



Live 
slock. 



21.750 
39,855 I 
60,936 ' 



31,981 
1.903 
5,200 
2,954 



Coal and 
coke. 



80.950 
1.359,462 
1.281,393 
1,225,970 



Tonnage between — 



Receipts and shipments, in tons. 



Ltnnl>er. 



Iron, GnKieries' 



U>gs. steel, and and pn>- ' ,.'; 
I «». .»..!.. ..t..t.>.... f anil 



Miscel- 
laneous 



metaLs 



I 

St. Louis and Cairo 94. 704 

Cairoand Memphis | 228,49:} 

Memphis and Vicksburg 55. 747 

Vicksbnrg and New Orleans 37. 359 



37.rH)0 
:)09,395 
129,286 



29, 122 
55, 572 
32,8.51 
31,272 



visions. 



un- 
claMsified. 



83,656 

37.340 

74.221 

154,887 



67,573 
175, 141 

44,442 
137, 557 



Tottil. 



563.848 
2.306,302 
1,85«;,339 
1,835.174 



Each stretch is treated as a separate river, and tonnage carried between ports on 
different stretches will appear in the statistics of all intervening; stretches. Conse- 
quently, the sum of the tonnage carried in the four stretches does not give the total 
traffic on the river. 
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Table No. 2. — Receipts and shipments at principal parts. 



Arrivals and de- 
partures. 



Num- 
ber. 



St. I/miH.Mo.... 
Memphis, Ten u. 
Vifk.shuiiur, Miss 
New Orleans, La 



2,647 

l«) 
1,532 

(") 



Tonnage. 



Receipts and shipments, in tons. 



889,606 

(") 
279,956 



Grain 

and its 

products. 



144,242 

20,473 

23,661 

1,365,955 



I 



Ck)tton. 



Cotton 
seed. 



1,213 

30,537 

11,350 

1.011,023 



13 
44,573 
14,976 
94,197 



Uve 
stock. 



25,426 
8.352 
1,386 

68,169 



Coal and 
coke. 



62,638 

62,062 

52.679 

1,334,552 



Rcceiptit and Hhipments, in tons. 



Lumber. 



St. Louis Mo 161,112 

Memphis. Tenn 65, 800 

Vicksburg, Mb* 9,923 

New Orleans. La 504,224 




Iron. 

steel, 

and 

metalM. 



2,804 

13,551 

217 

316,826 



Groceries 

and 
provisions. 


Miscella- 

neouN 

and un- 

claHfrified. 


TotaL 


67,867 

29,004 

21,946 

1,131,833 


174,040 

172,218 

30,874 

L 043, 646 


672,076 

709,831 

234.248 

6,870,425 



a Returns incomplete. 

Arrivals and departures at St. Louis include barges, Government boats, etc. 
Arrivals and dei)arture8 at Vicksburg exclude barges. Government boats, etc. 

Table No. 3. — Seagoing traffic at Xeiv Orleans^ La, 

ARRIVALS AND DEPARTURES. 

Number 3,346 

Tonnage 2,851,899 

RECEin>* AND SHIPMENTS. 

Tons. 

Grain and its products 1, 269, 595 

Cotton 940, 582 

Cotton seed and its products 44, 955 

Livestock 61,266 

Coal and coke 108, 582 

Lumber 469,379 

Iron, steel, and metals 285, 559 

Groceries and jirovisions 977, 200 

Mist^ellaneous and unclassified 938, 454 

Total 5,085,572 

Table No. 4. — Ferrn traffic. 



Location of ferries and trannfers. 



Passengers. 



St Louis 

Cape Girardeau 

Cairo 

MempMs 

Helena 

Arkansas City.. 

Vicksburg 

Natchex 

Bayou Sara 

Baton Rouge... 
Donaldson ville 
New Orleans... 



1,827,086 

8, 825 

21,852 

172. 190 

42, 9(>») 

73.929 
m, 840 
GOO 
GO.UOO 
27. 475 
2, 989. 1^8 



Receipts and shipments, in tons. 



Grain 

and its 

products. 



2.581 

19,988 

200 

3,806 



62,889 



Cotton. 



1,386 



575 
7,876 



168 



136, 821 



Cotton 
seed. 



950 

2.301 

400 

20 

175 



76,160 



Live 
stock. 



139 

2,252 

1,800 

213 

106 

2,150 

400 

160 



365 
12,699 



Coal and 
coke. 



501,349 
80.706 



25 
5,809 



147,778 
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Table No. 4. — Ferry traffic — Continued. 



Receipts and Hhipment8, in tons. 



Location of ferries and transfers. 



I I Iron, 'Gr(K;erie« MLsccilnne- 

Lumber. I Logs, 'steel, and and pro- |ous and un- 

, metals. , visitms. i classified. 



St. Louis 

Cape Girardeau. 

Cairo 

Belmont 

Memphis 

Helena 

ArktnsasCity... 

Vicksburg 

Natchez 

Bayou Sara 

Baton Rouge 

Donaldsonville . 
New Orleans 



425,000 

95,975 

1,500 



Total. 



100 

58, 275 

1.750 

35 



25,000 «4, 

7,146 i 

' 2,676 



273 



500 

1,651 

15 



175 



2,200 I. 
134,877 . 



490 
80,288 I 467,5(V> 



870. 452 

12,484 

26.088 

76,873 

321,651 

16,404 

10 

301.348 

1,8(K) 

500 

7,200 

600 

813.897 



5,911.801 

6150,916 

52,454 

76,»»73 

325,801 

96,608 

2,281 

303, ?21 

c2,375 

835 

7.200 

8,655 

1,932,816 



a Includes 250.000 tons of nand. 

fc 50,782 cars tmnsferred, not included. 

fDoes not include 5.495 cars tmnsferred (4,409 loaded and 1.0^i6 empty). 

RK.MAUKH. 

Reports were not received from the following vessely: Steamer *Sun, running in the 
8tret<.*h between Cairo and Memphis; 8teamerH lleleiie and Cilij of Idaho, in the Htreteh 
between Memphis and Vicksburg; steamer Chabnette, in the stretch between Vicks- 
burg and New Orleans. 



Statement of tnap» and charts issued and sold from Juhj /, I'JOl, to June HO, 1902, 



iJescrlption. 



Upper alluvial valley map 

Lower alluvial valley map 

Inch-to-mile map 

Detail chart, 1:'20000 scale 

Detail chart, 1:10000 scale (harlxir of New Orleans) 
DiHtrict map of Lower Missis-sippi River 



Total 2,995 



Free. 


Sold. 


Total. 


60 


58 


118 


142 


357 


499 


87H 


1,570 


2.448 


1,873 


837 


2,710 


40 


28 


68 


2 


3 


5 


2,995 


2,853 


5,848 



Proceeds dejKJsited with assistant treasurer of the United States at St. Louis, Mo., 
$360.82. 



Appendix 1 A. 

LAWS AKFEGTING THE MISSISSIPPI RIVEK COM.MISSION, JULY 1, 1901, TO JUNE 30, 1902. 

[Public— No. 154.] 

AN ACT making appropriations for the construction, repair, and preservation of certain public 

works on rivers and harbors, and for other pur|X)ses. 

Be it enacled tyy the Senate and Jlovse of Representatives of the United Slates of America 
in Conaress assembled. That the following sums of money be, and are hereby, appro- 
piiatea, to be paid put of any money in the Treasury not otherwise appropriated, to 
De immediately available, and to be expended under the direction of the Secretary 
of War and the supervision of the Chief of Engineers, for the construction, com- 
pletion, repair, and preservation of the public works hereinafter named: 

Sup. Eng.— 02 it 
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The Secretary of War is hereby directed to maintain the channel in the South 
Pass of the Missi&dppi River with the utmost efficiency, and for that purpose the 
dredge boat Beta, or any other available Government dredge, may be used. 

******* 

To repair the Government levee heretofore constructed to prevent the cuttinff 
through the space dividing the Mississippi and Saint Francis rivers in the vicinity of 
Walnut Bend, Arkansas, and to extend the same about seven thousand feet to 
Wheel Ridge, in said State, as recommended by the Chief of Engineers in Senate 
Executive Document Numbered One hundred and four, Fifty-third Congress, second 
session, ninety thousand dollars, to be expended under the direction of the Missis- 
sippi River Commission. 

The sum of two hundred thousand dollars, or so much thereof as may be necessary, 
is hereby appropriated for making such surveys, examinations, and investigations as 
m&y be reqmrea to determine the feasibilitv of, and to prepare and report plans and 
estimates of cost of, a navi^ble waterway fourteen feet m aepth from Lockport, Illi- 
nois, by way of the Des Plaines and Illinois rivers, to the mouth of said Illinois 
River, and from the mouth of the Illinois River, by way of the Mississippi River, to 
Saint Louis, Missouri: ProHded, That twenty-five thousand dollars of said sum, or so 
much thereof as may be necessary, may be expended by the Mississippi River Com- 
mission in making surveys, examinations, ana investigations herein required from 
the mouth of the Illinois River to Saint Louis: Provided further ^ That the Secretary 
of War shall appoint a board of three engineers to make the surveys, examinations, 
and investigations hereinbefore required from Lockport, Illinois, through the Des 
Plaines River and Illinois River, to the mouth of said Illinois River, and that idl 
such surveys, examinations, and investigations shall be made to determine the feasi- 
bility of, and to prepare and report plans and estimates of cost of, a navigable water- 
way fourteen feet in depth from Lockport, Illinois, to Saint Louis, Missouri. The 
said Mississippi River Commission shall make said report covering such proposed 
improvement from the mouth of the Illinois River to Saint Louis, and the said Doard 
of engineers shall make such report from Lockport, Illinois, to the mouth of the 
Illinois River. 

******* 

Improving Mississippi River from Head of the Passes to the mouth of the Ohio 
River, including salanes, clerical, official, traveling, and miscellaneous expenses of 
the Mississippi Kiver Commission : Continuing improvement, two million two hun- 
dred thousand dollars, which shall be expended under the direction of the Secretary 
of War, in accordance with the plans, specifications, and recommendations of the 
Mississippi River Commission, as approved by the Chief of Engineers, for the cen- 
eral improvement of the river, for the building of levees, and for surveys, including 
the survey from the Head of the Passes to the headwaters of the river, in such man- 
ner as in their opinion shall best improve navigation and promote the interests of 
commerce at all stages of the river: I^oiidedj That on and after the passage of this 
act additional contracts may be entered into by the Secretary of War for such mate- 
rials and work as may be necessary to carry on continuously the plans of the Missis- 
sippi River Commission, as aforesaid, to l>e paid for as appropriations may from time 
to time be made by law, not to excee<l in the aggregate six million dollars, exclusive 
of the amounts herein and heretofore appropriated, whii^h latter amount shall be 
expended at the rate of two million dollars per annum for three years, beginning 
July first, nineteen hundre<l and three: Provided further^ That the money nereby 
appropriated and authorized to be expended, in pursuance of contracts, or otherwise, 
or so much thereof as mav be necessary, shall be expended in the constniction of 
suitable and necessary dredge boats ana other devices and appliances, and in the 
maintenance and operation of the same, with a view of ultimately obtaining and 
maintaining a navigable channel, from Cairo down, not less than two hundr^ and 
fifty feet in width and nine feet in depth at all perio<ls of the year, except when 
navigation is closed by ice: And provided further^ That of the amounts hereby appro- 
priated and authorized to be expended, the Mississippi River Commission may 
expend, in its discretion, as approved by the Chief of Engineers, during a period 
of two years in continuing improvements at New Orleans, Louisiana, Natchez and 
Vidalia, Mississippi and Louisiana; Memphis, Tennessee, including Wolf River; 
and the rectification of the Red and Atchafalaya rivers, Louisiana, an amount 
aggregating two hundred thousand dollars; and in like manner, from said amounts 
hereby appropriated and authorized, during a period of four years, aggregate 
amounts for continuing improvements as follows: At Greenville, Mississippi, fifty 
thousand dollars; at Helena, Arkansas, twenty thousand dollars; at Caruthers- 
ville, Missouri, twenty thousand dollars; at New* Madrid, Missouri, twenty thousand 
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dollars. And the Chief of Engineers shall have authority to temiwrarily remove 
one or more of the dredges now under the control of the Mississippi River Com- 
mission from the river below Cairo to the river from the mouth of the Ohio to 
and including the mouth of the Mipsouri, and to so operate the same as, in his judg- 
ment, will be most beneficial to the commerce of tne whole river, and to expena, 
from the sum herein appropriated and authorized to be expended for the improve- 
ment of the river from the mouth of the Ohio to and including the mouth of the 
Missouri, for the maintenance and operation of such dredge or dredges from the 
mouth of thfe Ohio to and including the mouth of the Missouri, a sum not to exceed 
fifty thousand dollars per annum for four years. 

******* 

Sec. 5. That when any land or other property which has been heretofore or may 
be hereafter purchased or acquired for the improvement of rivers and harbors is 
no longer needed, or is no longer serviceable, it may be sold in such manner as the 
Secretary of War may direct, and the proceeds creaited to the appropriation for the 
w^ork for which it was purchased or acquired; and the Secretary of War may direct 
the transfer of any property employed in river and harbor works, and in such event 
the property so transferred shall be valued and credited to the proiect upon which 
it was theretofore u.«evl and charged to the project to which it shall be transferred. 
The Secretary may alno direct a temporary transfer of any property employed in the 
improvement of rivers and harbors whenever, in his judgment, such transfer would 
secure efficient or economical results, and such adjustment in the way of charges 
and credits shall be made between the projects affected as may be equitable. 
******* 

Sbc. 9. That section six of the river and harbor act of August eleventh, eighteen 
hundred and eighty-eight, is hereby amended so as to read as follows: "Thatlorthe 
purpose of securing the uninterrupted gauging of the waters of the Mississippi 
River and its tributaries, as provided for in joint resolution of the twenty-first of 
February, eighteen hundred and seventy-one, upon the application of tne Chief 
of Engineers, the Secretary of War is hereby authorized to draw his warrant or 
requisition, from time to time, upon the Secretary of the Treasury for such sums as 
may be necessary to do such work, not to exceed in the aggregate for each j^ear the 
sum of nine thousand six hundred dollars: Provided^ hSwever^ That an itemized 
statement of said expenses shall accompany the annual report of the Chief of 
Engineers." 

******* 

Sbc. 11. That section four of the river and harbor Act of August eighteenth, 
eighteen hundred and ninety-four, be, and is hereby, amended so as to read as 
follows: 

**Sbc. 4. That it shall be the duty of the Secretary of War to prescribe such rules 
and regulations for the use, a<lministration, and navigation of any or all canals and 
similar works of navigation that now are, or that herea3ter may be, owned, operated, 
or maintained by the United States as in his judgment the public necessity may 
require; and he is also authorized to prescribe regulations to govern the speed and 
movement of ve.^'sels and other water craft in any public navigable channel which 
has been improved under authority of Congress, whenever, in his judgment, such 
regulations are necessary to protect such improved channels from injury, or to 
prevent interference with the operations of the United States in improving navi- 
gable waters or injury to any i)lant that may be employed in such operations. Such 
rules and regulations shall iJe posteil, in conspicuous and appropriate places, for the 
information of the public; and everv person and every corporation which shall 
violate such rules and regulations shall be deemed guilty of a misdemeanor and, on 
conviction thereof in any district court of the United States within whose territorial 
jurisdiction such offense may have been committed, shall be punished by a fine not 
exceeding five hundred dollars, or by imprisonment (in the case of a natural person) 
not excelling six months, in the descretion of the court." 

******* 

Sbc. 14. That the Secretary of War is hereby directed to cause preliminary exam- 
inations or surveys to be made at the localities named in this section as hereinafter 
provided. In all cases, unless a survey or estimate is herein expressly directed, a 
preliminary examination shall first be made, which shall embrace information con- 
cerning the commercial injportance, present and prospective, of the river or harbor 
mentioned, and a rejwrt as to the advisability of its improvement. Whenever such 
preliminary examination has been made, in case such improvement is not deemed 
advisable, no survey thereof or estimate therefor shall be made without the direction 
of Coogress; but in case the report shall be to the effect that such river or harbor is 
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worthy of improvement, the Secretary of War is hereby directed, at his discretion, 
to cause surveys to be made and the cost of improving such river or harlx>r to be 
estimated and to be reported to Congress: Pronded, That in all cases preliminary 
examinations, as well as surveys, provided for in this Act shall be examined and 
reviewed by the board provided for in section three of this Act, to wit: 

Mississippi River in front of VVickliffe, Kentucky, with a view to ascertaining what 
improvement is necessary to preserve the harbor and facilitate navigation; such 
examination to be made by the Minsinsippi River Coiniiiiw^ion. 

Approved, June 13, 1902. 



Appendix 1 B. 

REPORT OF ASSISTANT ENGINEER KIVAS TULLY ON GAUGES, DISCHARGE OBSERVATIONS, 
REDUCTION OF PHYSICAL DATA, AND OFFICE PUBLICATIONS. 

St. T^uis, Mo., May Sl^ 1902. 

Captain: I have the honor to submit the following rt^^)ort upon the work pertain- 
ing to gauges, discharge observations, and ofhce publications since May 31, 1901: 

GAUGES. 

The water gauges maintained by the Commission comprise three kinds, designated 
for convenience, respectively, permanent gauges, high-water gauges, and tide gauges. 

The most important of these are the regular or permanent gauges. These are dis- 
tributed on the main river at and below St. Louis, and on the principal tributaries. 
Readings are taken on these gauges twice daily throughout tlie year by observers 
permanently employed, who also display the gauge readings on large figured plates in 
bulletin frames on the river bank for the information of pilots on passing lx)ats. 
Many of these gauges are also used by observers of the United States Weather Bureau, 
who telegraph the readings to their central stations for daily jmblication. These 
gauges are of different types, and generally as stable as the nature of the banks will 
admit of. 

The high- water gauges are intended to supplement the permanent or regular gauges. 
There are 182 of these high-water gauges, placed about 5 miles apart on the main 
river from Cairo to Fort Jackson. They are read only at times of more than ordi- 
nary high water, and by special temporary observers. 

Tne tide gauges are self-registering and are cared for by i)ernianent observers. One 
is at Biloxi, Miss., and one at East Bay, La. 

The following is a detailed description of the above-mentioned gauges under their 
respective heads: 

PERMANENT GAUGES. 

The regular permanent gauj^es on the Mississippi River and its tributaries now under 
control of the Mississippi River Commission numl>er 38. Of these, 17 were estab- 
lished by the Commission and 21 were received by transfer from the United States 
Engineer oflSce at Vicksburg, Miss. , on February 11,1 901 . These latter gauges, which 
are generally referred to as the United States P2ngineer or Merrill gauges, were mainly 
established by Major Merrill in 1871-72. 

In addition to the above gauges, a staff gauge was established April 20, 1902, at Ait- 
kin, Minn., 1,086 miles above Cairo, for use in connection with the survey of the 
river above St. Paul, Minn. 

The gauges established by the Commission are maintained under allotments made 
by the Commission from appropriations for continuing improvement of Mississippi 
River from Head of the Passes to the mouth of the Ohio River. 

The Merrill or United States Engineer gauges are maintained under allotments made 
from permanent appropriation under section of the river and liarlx)r act of August 
11, 1888. A list 01 these gauges will be found on page 126, Supplement to the Report 
of Chief of Engineers for 11K)L 

The 38 permanent gauges are distributeil as follows: Twenty -five on the Mississippi 
River; 1 eac'h on the Arkansas, Atchafalaya, Cumberland, Tennessee, and St. Francis 
rivers; 3 each on the Ohio and Red rivers, and 2 on the White River. 
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The elevations of gauge zeros on the main river at and below Red River Landing, 
and on the Atchafalaya, Red, and Ouachita rivers, are referred to the adopted mean 
(lulf level at Biloxi, Mies. The other gauges will be referred to Gulf level when the 
releveling by the Commission is sufficiently extended up the river; in the meantime 
the old reference to the Cairo datum plane is given in the Table No. 2. In advance 
of the releveling the Cairo datum may be taken as approximately 20.2 feet below 
the adopted mean Gulf level. 

A general inspection w as made of these gauges during the low-water season of 1901 
and the gauges and bulletins put in good order. One party in charge of Junior 
Engineer George H. Wolbrecht on the U. 8. S. Patrol inspected and repaired all the 
gauges on the main river from Cairo to Carrollton. The consolidation of all the 
gauges under one control facilitated this arrangement and will, no doubt, result in 
more efficient inspection service. The bulletin frames and plates at the gauge sta- 
tions were repaired and painted. The bulletins used by the Commission are shown 
in a plate opposite page 3655, Report of Chief of Engineers for 1893. The form of 
bulletin used at the Engineer gauges is shown on plate opposite page 2058 of same 
report. A view of a vertical staff gauge is alno given on the same plate. 

During the last low-water inspection trip spc^cial attention was directed to making 
the descriptions of the gauges and their bench marks complete and accurate and to 
verification of the elevations of the gauge bench marks. As the jiermanent gauges 
on the main river can now be given here practiciilly for the first time in their proper 
geographical order, it is thought desirable to make tln' description of each gauge in 
the following list sufficiently full for future identification and to give its elevation 
with reference to at lea«t one bench mark of a permanent character. When the 
l^ench mark has been fully descriV)ed in some i)reviously published report its designa- 
tion only will be given here. The distances from Cairo of the different gauges will 
be foimd in Table No. 2, together with elevations of the gauge zeros and highest and 
lowest readings on each gauge. 

LIST AND DESCRIITION OF PERMANENT GAUGES. 

[The United States Kn^iiMTr or Merrill gmi^e stations are (lij-tingui.shed in the following descriptions 

by an asterisk.] 

MISSISSIP1»I RIVER. 

*Sl. Louis, Mo. — This gauge from zero up to 31.3 feet is made of railroad iron 
spiked to a heavy wooden stringer. Its length up the paved levee or wharf is about 
198 feet. The top of rail is flush with the surface of the paving stones. It was built 
in 1873 and regraduated in 1894. The woodwork is much decayed, and the whole 
gauge needs reconstruction. This gauge is opposite No. 4 south wharf, just south of 
Market street 

The gauge is extended by vertical sections. One of these is on the south side of 
the harbor office and reads from 30 to 30 feet; another is painteil on steel pillar of 
the Merchants' Terminal Kailway at foot of Market street. The readings below zero 
are taken on temporary vertical stakes. The river bulletin is on steel girders of the 
same elevated railway, near the gauge. 

The gauge was inspected on December 20 and 23, 1901. The gauge bench marks 
were connected by precise levels in January, 1902. P. B. M. 15 is 36.43 feet above 
the zero of the gauge. 

Cape Girardeau, u\fo. — This gauge is at lower end of city wharf at foot of Inde- 
pendence street, and is in vertical sections. Some of the sections had been disturbed 
Dy railroad men before the high water of 1901. On June 19, 1901, the gauge was 
rebuilt correctly, and was found correct at inspection of January 9, 1902. The high- 
water reading for 1901 has been deduced from the Grays Point gauge. P. B. M. 54 
is 41.67 feet above the zero of gauge. 

* CairOy III. {on the Ohio River) . — This gauge consists of a portion of the old inclined 

fiuge, and seven vertical sections. The inclined section is on the levee at foot of 
ourth street, and reads from 1 to 38 feet. Sections 29 to 53 feet are fastened to a 
pile standing 15 meters Ixilow the inclined section. Some extra sections are attached 
to the Halliday warehouse. This gauge was inspected October 15, 1901. No errors 
greater than 0.07 foot were found in the gauge. The inclined gauge should be rebuilt, 
the timbers above 38 feet having rotted away and below that showing signs of decay. 
The bulletin is at top of paved levee and a short distance upstream from the gauge. 
P. B. M. 1, hole in copper bolt set in northwest side of custom-house, is 47.09 feet 
above zero of the gauge. 

Belmont, Mo, — This gauee was partly destroyed in March, 1902, by the burning of 
the grain elevator to which it was attached. On April 10, 1902, the upper sections 
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of the gauge reading from 32 to 51 feet were re])uilt. The lower seetions were under 
water at the time oi fire and were not affected. The bulletin was destroyt»d by the 
fire and a smaller bulletin has been temporarily placed in i>o8ition just below the 
ruins of the elevator. Since the river pilots have expressed a desire to have the bul- 
letin located at Columbus, Ky., nearly directly across the river from Belmont, it 
would seem desirable that the gauge be also moved across to Columbus, which was 
the original site of the gauge; it was moved to Belmont in 1884. Stone line B. M. J 
is 43.33 feet above the zero of the gauge. 

yew Madrid^ Mo, — This gauge is situated on the right Imnk of the Mississippi River, 
al)out one-half mile above the town of New Madrid. The gauge reads from zero to 41 
feet and consists of one inclined and six vertical sections. The gauge was practically 
correct at inspection October 21, 1901. The bulletin is on top of bank at upper end 
of town. 

CoUonwood Poird, Mo, — This gauge is situates! alx)ut three-fourths of a mile above 
the Cottonwood Point post-office. The high- water section and inclined gauge are near 
the mouth of chute of Island 18; the low-water sections are on the sand bar about 
450 meters below mouth of the chute. All the sections of the gauge above 10 feet 
were practically correct at inspection of October 24; the tem^)orary sections l^elow 10 
feet were found in error 0.18 foot. The gaujje was rebuilt m part and left correct 
throughout, reading from zero to 43 feet. Triangulation station north base is 34.17 
feet above zero of the gauge. The bulletin is on top of bank just back of the low- 
water sections of gauge. 

FuUotif Tenn. — The gauge is situated at the downstream side of a prominent gully 
about 120 meters above the landing at Fulton. The sections below 22 feet were tem- 
porary, and at in8i>ection October 29-30 were found to \)e from 0.2 to 0.3 foot too 
low; the upper sections were found correct. An inclined gauge reading from 6.8 to 
24.3 feet was built on the sloping bank, and vertical sections to make the gauge com- 
plete from 1 to 40 feet were rebuilt. B. M. 1, 1892, is a tile and iron pipe set inland 
from gauge about 75 feet. It is about 90 meters alx>ve Fulton Landing, near foot of 
bluff on upstream side of gully. Elevation above zero of gauge: Cap on pii>e, 37.87 
feet; tile, 33.89 feet. Bulletin is on top of bank at Fulton I^anding. 

*Memphi8y Teim. — The gauge is below the foot of Beale street at the inclined rail- 
way of the Pittsburg Coal Company. At inspection, November 4, the various sections 
were found to be practically correct, except one section, 4 to 9 feet, which was 0.12 
foot too high. One inclined section from 3.5 to 21.5 feet was built, and 5 vertical 
sections were rebuilt at the railway incline at last inspection, Novem l)er 4. The gauge 
complete reads from —2 to 41 feet. P. B. M. Memphis is 80.41 feet above zero of the 
gauge. The gauge bulletin is in custom-house inclosure, al)out one-half mile up- 
stream from the gauge. A new inclined gauge should Ik? constructed in the paved 
levee at this station. 

Mhoon Landing^ Miss. — This gauge is in vertical sections near Mhoon Landing. 
The low-water section is about 100 meters below the landing; the highest section is 
about 150 meters above the landing; other sections are from 300 to 450 meters above 
the landing. The whole gauge reads from —7 to 45 feet. The sections from —7 to 
30 feet were rebuilt at the insi)ection of November 7. The unstable nature of the 
banks at this station necessitates frequent changes in the position of the gauge sec- 
tions. A new gauge observer was appointed at this station on December 9, 1901, 
since which time the records are apparently good. Prior to that date for some time 
the records were not satisfactory. Stone line B. M. J/ is 33.69 feet above the zero of 
the gauge. 

*Ifelmay Ark. — ^This gauge is situated in front of the town and is in vertical sections. 
The section of piuge in use at inspection of November 11 was 0.08 foot too low; the 
high-water section was correct. The gauge was rebuilt from 1 to 44 feet; the whole 
gauge reads ffom 1 to 53 feet. P. B. M. Helena II is 50.12 feet above zero of gau^. 
The bulletin is on low roof of building on north side of street, about one-fourth mile 
down stream from gauge site. 

Sunflaiver Landing^ miss. — This gauge is situated at mouth of Hushpucana Creek, 
just above Sunflower Landing. There are two inclined sections, built at last inspec- 
tion, November 14, 1901; these read from 11.5 to 38.5 feet. The low- water sections 
were found at inspection to l)e 0.08 foot too high and were rebuilt. The whole gauge 
reads from 1 to 49 feet. Stone line B. M. V is 43.81 feet above the zero of gauge. 
The bulletin is on top of bank at the landing and about 200 meters below the gauge 
site. 

*Mouth of White River^ Arkansas. — This gauge is situated on the right bank of the 
Mississippi River, about three-fourths mile below the mouth of White River. The 
gauge refuls from 3 to 53 feet in vertical sections, nailed to trees and posts. The low- 
water section was found to be 0.11 foot too low at last inspection, due to settling of 
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the soft ground. The gauge was rebuilt from 3 to 40 feet. The bulletin is at Cum- 
byville Landing, about 400 meters below the ^uge site. B. M. A. ( Ewens, 1896) is 
stone and pipe in southeast comer of Louis Push's front yard. Elevations above 
zero of gauge: Copper bolt in stone, 41.39 feet; top of cap on pipe, 45.46 feet. 

Arkansas CUy^ Ark. — This gauge is situated in front of the town and is in vertical 
sections; the sections above 19 feet are in front of the railroad station; the low-water 
section is about 200 meters above the station and the section reading from 6 to 19 feet 
is about 200 meters below the station. The section from 6 to 11 feet was missing at 
last inspection, November 21, 1901; the other sections were found to be correct. 
New sections were put up from —1 to 50 feet, as the figures on old sections had become 
dim. P. B. M. F. (C. & G. S. ), bottom of square cavity in 6 by 6 inch stone post, is 
42.43 feet above the zero of the gauge. The bulletin is at top of levee and about 175 
meters below the railroad station. 

OreenviUe, Miss. — The high and low water sections of this gauge are vertical and 
are situated near the foot of Main street. The inclined section rS&ds from 8 to 43.5 
feet and is situated on the railway incline of the Greenville Wharf and Storage Com- 
pany, about 92 meters below Central avenue. A temporary low-water section, found 
in use at inspection of November 23, 1901, was 0^.06 too high. The other sections 
were practically correct, but as the wood was decayed a new inclined section was 
put in place on the return trip, December 30, 1901. The entire gauge reads from —1.5 
to 50 feet. The bulletin is on the levee near foot of Main street. P. B. M. 1 (C. & 
G. 8.) is 43.2 feet above zero of the gauge. 

*Lake Providence^ La. — This gauge consists of three vertical sections and one inclined 
section. The inclined section reads from 1.8 to 34.7 feet and is situated on sloping 
bank below the revetment work and 76 meters above I^ke Providence upper land- 
ing. The low-water section is just in front of the inclined gauge. The high-water 
sections are at the lower landing. The entire gauge reads from — 3.5 to 52 feet. 
The temporary low-water section was found to be 0.15 foot too low at inspection of 
November 27-28, 1901. The gauge was partly rebuilt at the November inspection, 
and the rebuilding was completed on the return trip, December 27-30. Tnangula- 
tion station South Base, which is also stone line B. M. ^^, is 32.62 feet above the 
zero of the gauge. The bulletin is just above Lake Providence lower landing. 

* Vicksburg {RJeinston), Miss. — This gauge is in vertical sections on the guara piling 
of the Alabama and Vicksburg Railroad transfer incline at Kleinston, about 1} miles 
below Vicksburg. The gauge reads from —6 to 54 feet. The sections below 20 feet 
were found to l^ 0.11 to 0.15 foot too high. The i^auge was rebuilt from zero to 42 
feet at inspection on November 30, 1901. Stone Ime B. M. i}^ is 42.31 feet above 
the zero of the gauge. The bulletin is just below the incline. 

St. Josephy La. — The gau^e is situated about three-fourths of a mile below the town 
of St. Joseph. The gauge is in vertical sections. Before the inspection of December 
3, 1901, all the sections below 27 feet had caved into the river; the temporary gauge 
in use was found to be 0.33 foot too high. The gauge was rebuilt from —7 to 40 feet; 
the entire gauge reads up to 51 feet. P. B. M. 291 (C. & G. S. ) is 43.68 feet above 
the zero of the gauge. The bulletin is on top of bank just below the warehouse at 
St. Joseph lower landing. 

*Natcnez, Miss. — This gauge is situated "under the hill'* at Natchez, and is in 
vertical sections, reading from 1 to 53 feet. The sections above 10 feet are on piling 
of the incline of the Bluff City Railway Company's elevator. The low-water section 
is about 46 meters above upper end of the elevator. At inspection of December 5, 
1901, the low-water section in use was found to t)€ 0.6 foot too low. The gauge had 
been disturbed, probably by gradual settling of the banks. The records were cor- 
rected by means of a coordinate plot with St. Joseph gauge readings. The ^uge 
was rebuilt at the inspections of December 5 and 23, 1901, from 1 to 52 feet. P. B. 
M. 1 is flat stone and iron pipe on the bluff. The copper bolt in stone is 178.56 feet 
above zero of gauge. The knob on cap of pipe is 1.24 meters above the bolt. The 
bulletin is near the office building of the Pittsburg Coal Company. 

*Red River Tjinding, Iai. — This gauge is in vertical sections. The high-water sec- 
tion, 42 to 52 feet, is at the landing a little below Reagan's store. The other sections 
are about 95 meters above the landing. The sections below 42 feet had been destroyed 
before the inspection of December 7-8, 1901, and the temporary low- water section 
was found to b^ 0.7 foot too high. The gauge was rebuilt up to 43 feet and now reads 
from 1 to 52 feet. Stone line B. M. ip, top of stone post on inner slope of levee, is 
48.74 feet above the zero of the gauge. The bulletin is on the river bank below the 
landing. 

Bayou Sara, La. — This gauge is situated in front of the town. The sections reading 
np to 30 feet are near the foot of Del Oxiente street. The high-water section is about 
245 meters downstream from that street. The whole gauge reads from —2 to 44 feet 
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in vertical sections. Owing to settling of the river banks at this locality, much dif- 
ficulty in maintaining the gauge has been experienced in the past. At last inspec- 
tion, December 9, 1901, the temporary low-water section in use was in error less tnan 
0. 1 foot, but several other sections below 20 feet were in error by varying amounts, 
ranging as high as 0.88 foot, due to settling of banks and disturbaiice by boats. The 
upper sections were found to be practically correct. The gauge from —2 to 20 feet 
was rebuilt on heavy posts in vertical sections on December 9, 1901. B. M. 1 (Har- 
man, 1898) is tile and iron pipe,* just outside of fence on east side of Del Oxiente 
street and 3 feet south of south line of Commerce street. No bolt in tile. Elevations 
above zero of gauge: Cap on pipe, 35.21 feet; tile, 31.22 feet. 

* Baton Rmige, hi. — This gauge is situated in front of the town and is in vertical 
sections. The high and low water sections are at foot of Convention street. The 
intermediate sections are about midway Ixitween that street and North boulevard. 
At inspection of December 10, 1901, the low- water section in use was found to be 
correct. The upper sections were found to have settled with the new levee on which 
they had been built. They had not been in use, however, after the settlement 
occurred. The gauge was rebuilt at inspections of Deceml^er 9 and 19, 1901, from 7 
to 41.5 feet. The bulletin is on office building of the coal and coke company, cor- 
ner of Convention and Front streets. B. M. 2 is top of inner cap (at southwest cor- 
ner) that covers the pediment on which rests the seventh post on west side from the 
northwest comer of fence surrounding the statehouse. It is marked U. S. E. under 
the figures 75. Elevation above zero of gauge, 34.77 feet. It is necessary to remove 
some loose earth to get at this bench. 

Flaquemiiief Iai. — This gauge is situated in front of the town, l)etween Seminary 
and Marion street^. It consists of one inclined section and several vertical sections, 
and reads from —1 to 39 feet. The section from 27 to 40 feet was missing at inspection 
of December 10, 1901; the other sections were correct. The gauge was rebuilt at 
inspection from 8 to 15 and 27 to 39 feet. Bulletin is on top of levee near foot of 
Seminary street. B. M. A (Ewens, 1883) is the outer and downstream comer of iron 
doorsill of south doorway of Roth & McVVilliams*s store. Marked **A^* with tacks 
in woodwork. It is 27.32 feet above the zero of the gauge. 

*DonaldsofnnlIey La. — This gauge is situated outside the levee, at the foot of Houmajs 
street. It is in vertical sections and reads from 1 to 35 feet. The low-water section 
found in use at inspection December 11, 1901, was 0.11 foot too low. Some smaller 
errors were also found in other sections. The gauge was rebuilt from 1 to 22 feet. 
B. M. B is toi) of the letter B in the name N. BeT., on the iron doorplate of the 
Chetamatchez street doorway of building occupied by the Mohawk Club, at the 
northwest comer of Chetamatchez and ^iississippi streets. Elevation above zero of 
the gauge is 27.48 feet. The obser\'er, in accordance with instmctions, is now record- 
ing the exact readings of the gauge, but states that in previous years he had been 
applying a correction t^ eliminate tidal effect. 

College Pointy Ixi. — The lower vertical sections of this gauge are situated at the Col- 
lege Point ferry landing. The inclined gauge and upper vertical sections are about 
125 meters below College Point landing, and nearly due west from Jefferson College. 
At inspection, December 12, 1901, the gauge sections were found practically correct 
The gauge was rebuilt from 10 to 22.5 feet. P. B. M. XIII is 25.54 feet above the 
zero of the gauge. 

*Carrolltonj La. — The gauge is situated near the foot of St. Charles avenue, now in 
the citjr of New Orleans, La. The gauge is in one inclined section and several verti- 
cal sections. The section m use at last inspection, Decern l)er 14, 1901, was found to 
be 0.18 foot too low. The gauge was rebuilt from —1 to 20 feet. The bulletin is on 
top of outer levee at foot of St. Charles avenue. City B. M. XX stone is 4.75 feet 
above zero of gauge. 

Fort Jackson^ La. — This is a vertical staff gauge situated on the right bank of the 
Mississippi River in a cove about 300 meters above Fort Jackson. It reads from to 
10 feet. At last inspection, October 4, 1901, the 8-foot mark was found to be 0.02 foot 
too low by connection with spike B. M. in tree at 8 feet above zero of gauge. The zero 
of Fort Jackson gauge is 1.677 feet below mean Gulf level at Biloxi, Miss., by direct 
precise level connection. P. B. M. 10 is 3.785 feet above the same datum, and is, 
therefore, 5.462 feet above zero of the gauge. No bulletin is maintained at this station. 

ARKANSAS RIVER. 

* Little Rock, Ark. — ^This gauge is on the piers of the St. Louis, Iron Mountain and 
Southern Railway bridge, known as the Baring Cross Bridge. It is the upper one of 
four bridges at Little Rock. One section, 16.2 to 32 feet, is painted on the land face 
of downstream cylinder of first pier on Little Rock side. Another section, reading 
from —0.2 to 32,5 feet, is on framework of pivot pier. Both sections were found to 
be correct at last inspection of Octol^er 31, 1901, by connection with B. M. A (Ewens, 
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1889). B. M. 6 is bottom surface of iron cylinder cap of downstream cylinder of 
second abutment pier from right bank of Baring Cross Bridge; elevation above 
zero of gauge, 41.40 feet. The bulletin is on bluffs about 75 meters \ye\ow the bridge. 
The earlier records at this station seem doubtful, owing to possible changes in the 
elevation of gauge. The earlier level notes are to be investigated, and if i)08sible all 
readings willbe referred to present gauge zero. 

ATCHAFALAYA RIVER. 

Barbre Landing^ La. — This gauge is at Barbre Landing, about one-fourth mile 
above head of the Atchafalaya River. It is in charge of the Fourth district oflScer. 
At last inspection, December 8, 1901» the temporary section found in use was about 
0.06 foot too low. P. B. M. 92 ( Red River survey) is stone and pipe; elevation above 
zero of gauge, cap on pipe, 44.99 feet. 

CUMBERLAND RIVER. 

*Nashvill€, Tenn. — This is on the levee at the foot of Broad street. The principal 
part of the gauge is an inclined section about o04 feet long reading from to 46 feet. 
It was constructed in 1873, and consists of an iron strap, 4 by f inch, spike<I on a 
timber stringer laid in the ground; it terminates at Front street. At last inspec- 
tion, October 10, 1901, this gauge was found in good condition. A high-water sec- 
tion attached to building on (»orner of Front and Broad streets was leveled to at 
about the 53.5-foot mark and found to agree with inclined section. B. M. 1 (Mer- 
rill) is cross cut on upper face of corner stone at southeast comer of Temperance 
Hall on Broad street near Front street. Elevation above zero of the gauge, 51.98 
feet 

OHIO RIVER. 

*LouigviIley Ky. — ^There are two gauges, known as the upper and lower gauges, 
located respectively at the head and foot of the Louisville and Portland Canal. 
Zero of upper gauge reads 35 feet and zero of lower gauge reads 8.09 feet on canal 
levels. The gauges are vertical; the upper is cut on north pier of guard lock gates 
at entrance to locks, bein^ about 150 feet above first lock pit or upper gates. The 
lower gauge is in five sections; the lower portion is cut on the tail wall of the dou- 
ble locK, at foot of canal; the upper portion is cut in the canal wall above the double 
lock and below the guard gjate and lower bridge. The canal datura plane is 6.09 feet 
below top of lower miter sill. 

RED RIVER. 

*FuUony Ark, — The gauge is in vertical sections, just above the St. Louis, Iron 
Mountain and Southern Railway bridge at Fulton. Sections reading from 16 to 35 
feet are on the left bank about 40 meters above the bridge. Sections reading below 
15.5 feet are on the right bank immediately above the bridge. At the last inspec- 
tion, October 30, 1901, some errors of less than one-tenth foot were found in the 
different sections and the ^auge was rebuilt 3.5 to 15.5 feet. The bulletin is on top 
of bank on the Fulton side, just above the bridge. B. M. 2 (Red River survey), 
elevations above zero of gauge: Cap on pipe, 34.95; copper bolt in stone, 30.89 feet. 

*Shreveport, La. — The upper sections of this gauge are on the piers of the Vicks- 
burg, Shreveport and Pacific Railroad bridge (used also as a highway bridge) at the 
foot of Cotton street. The lowest section, reading from —8 to feet, is on piling 
above the bridge. B, M. 2 is cross cut in lower cap of retaining wall on southwest 
side of Vicksburg, Shreveport and Pacific Railroad bridge in Shreveport. Eleva- 
tion above zero of gauge, 40.81 feet. Bulletin is just outside of railroad tracks and 
about 60 meters above oridge. 

*Alexandriaj La. — The gauge is in vertical .sections along the river bank between the 
ferry landii^and the foot of Washington street. Some sections were missing at last 
inspection, (October 26, 1901. The gauge was partly rebuilt and made complete from 
— 2 to 39 feet. The bulletin is on porch of store building just above the gauge. B. M . 
4 (MUIer, 1883) is top surface of the east corner of the lower iron plate of the iron 
pedestal of the southeast pillar of vestibule of the Alexandria court-house, river 
entrance. Elevation above zero of gauge, 37.945 feet. Arranj^ements have been 
made to have new sections attached to pier of new highway bridge which is being 
constructed near the present gauge site. 

ST. FRANCIS RIVER. 

Bridge of St, LouiSj Irtm Mountain and Southern Railway {Memphis branch). — This 
fluige, above 6 feet, is on framework between cylinder piers of the railway bridge across 
the St Fnnda River, about 14 miles by river above Wittsburg, Ark. The low- water 
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section is on center pier of drawspan. It was movetl here from Wittsbuiig, Ark., in 
1892. Base of rail on bridge is 53 feet above zero of gauge. There is no bulletin at this 
station and none is required. 

TENNESSEE RIVER. 

*Fiorencey Ala. — ^The old gauge at this place was a wooden upright attached to crib 
of pivot pier of Southern Railway bridge. This crib has been settling awavfrom the 
pier for some years, and gauge was reset frequently. On February 14, 1902, a new 
gauge was put up, consisting of steel sections f by 7i inches attached to face of stone 
draw pier of same bridge by bolts leaded into stone. The new gauge reads from — 1 .92 
to 33.5 feet. B. M. 1 (Merrill, 1871) is southeast comer of the top of the first small 
pier north of the bridge. P. B. M. 12 at Florence is 31.22 feet alwve zero of gauge. 

WHITE RIVER. 

*Jacksonport, Arl:, — ^The gauge is in vertical sections, situated near the foot of the prin- 
cipal street of Ja<*k8onport. Section reading from 26.5 to 38 feet is attached to comer 
of^old railroad station about 70 meters below the above-mentione<l street At inspec- 
tion of Noveml)er 1 , 1901 , small errors were found in the various sections. The gauge 
was rebuilt from 26.5 to 38 feet and below 9 feet. B. M. 4 (Dukes, 1874) is copper 
plug in southwest corner of the old court-house, now used as cotton gin; elevation 
above zero of the gauge, 30.30 feet. Bulletin is on top of bank, near the old railroad 
station. 

Q/irendonf -4rJfc.-r-This gauge is attached to cross bracing between two cylinders of 
pier at east end of draw^span of Cotton Belt Railway, (iauge reads from 4 to 38 feet 
Gauge was found practically correct at last inspection, iNovember 2, 1901. B. M. 
stone post 2 U. 8. is 6 by 6 inch granite pof^t with the letters '*U. 8." cut in upper 
surface. It stands near east side of street, about due west of center of court-house 
and 11 feet west of west fence of court-house yard. Elevation above zero of gauge, 
33.49 feet. Bulletin is on top of bank, about 25 meters below the bridge. 

The gauge inspections were mainly made about the time of extreme low water of 
the year, thereby insuring a reliable determination of the low water at the various 
stations. The extreme high-water sections of the gau(^ are not liable to disturb- 
ance to the extent that the low-water sections are, and it is thought these are also 
very reliable this year. Corrections for any errors found by leveling have been 
applied to both high and low readings, the»e errors being generally quite small. 
The highest and lowest readings at each gauge station during 1901 are given in Table 
No. 2. The highest for 1902, to May 31 j are given in Table No. 3. The zero eleva- 
tions are the same as last year. It is hoped that the releveling will be extended up- 
stream at an early date, so that all the gauge zeros may be reliably referred to the 
adopted mean Gulf level. A hydrograph showing the daily stages of the main river 
from Cairo, 111., to Fort Jackson, Ia., from June 1, 1901, to May 31, 1902, is given 
on plate 1. 

The office hydrographs, on which are platted the daily readings of all the gauges, 
are kept carefully platted up as fast as the records are received, in order to reveal 
any diBcrepancies m the reported readings. When such discrepancies occur they 
are adjusted, if possible, at the time or at next inspection. These hvdrographs, in 
three sheets, are traced and blue-printed for distribution at the end of the year. 

The daily readings of the gauges are also blue-printed and disb*ibuted to the Com- 
missioners and district officers each month. 

HIGH-WATER GAUGES. 

These eauges were established in 1896 for the purpose of determining the high-water 
profile of the Mississippi River below Cairo in connection with the regular gauges. 
These gauges are in one section, mainly naUed to trees, about 5 miles apart, between 
Cairo and Fort Jackson, La. The graduations are to feet and tenths above the 
Memphis datum plane, and cover a range of from about 7 to 12 feet. Readings are to 
be taken on these gauges in future only when the river reaches an unususuly high 
stage, as prescribed for discharge obeer\'ations. These gauges were inspected and 
repaired by the party on the steamer Patrol during October to December, 1901. 
Slight changes have been made in the locations of these gauges from year to year to 
accommodate them to local conditions. The maximum readings on these gauges 
during the high water of 1901 are given in Table No. 4. The profile is shown on plate 
No. 2. The high water of 1897 is also ^iven for comparison. The high water of 1902 
did not reach the prescribed limit and is not given. This high water was lower than 
that of 1901 at Cairo, but exceeded it on the lower part of the river, as will be seen 
from a comparison of the regular gauge readings in Tables Noe. 2 and 3. 
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I>OW-WATER 8LC)PE. 

The party on the Patrol leveled to the water surface near the high-water gauges 
during the down trip of inspection from Cairo to Red River Landing, October 14 to 
December 7, 1901. The elevations so determined, corrected to agree with the lowest 
stage observed at each regular gauge station, are given in Table No. 5. This correction 
at Cairo was —4.34 feet, at Memphis —1.20 feet, at Helena —0.89 foot, and below 
mouth of White River less than one-half foot. The profile is given on plate No. 2. 

TIDE GAUGES. 

The automatic record of the tidal oscillation at Biloxi, Miss., and East Bay, La., 
is not available from July 26 to October 22, 1901, by reason of a severe storm which 
visited the Gulf coast about August 13. This storm swept away the gauge house at 
Biloxi, and the automatic gauge and portion of tide roll were lost. The gauge house 
at East Bay was damaged, but its contents were saved. Steps were immediately 
taken to reestablish both stations, and a new and improved tide gauge was ordered 
from Hugo Bilgram, of Philadelphia. An attachment was devised for the new gaujj^e, 
operated by a separate clock, by means of which the time is recorded on the tide 
roll every hour automatically. Two views of this gauge are given on plate 3. The 
arms A A are tripped by the lever B every hour. The hammers at the ends of the 
arms are provided with needle points, which penetrate through the paper into 
grooves cut in the brass cylinder at c r. The pencil D, which records the tide level, 
18 in line with these two points, which locate the hourly ordinate for scaling. This 
gauge is otherwise the same as the latest Coast Survey model of the Stierle tide 
gauge. 

The staff gauges at both stations were apparently undisturbed by the storm, but new 
gauges were placed near the old ones. The micronieter attachment used on the staff 
gauge at Biloxi was damaged. This was repaired and a new one made for the gauge at 
East Bay. The new micrometer is similar to that shown on plate 16, following page 
3758, Report of the Chief of Engineers for 1896, except that a guide rod was attache<l 
to the lower side of float and extended down into the inlet pipe B. This makes the 
float work very smoothly. Both gauge houses were rebuilt, and when the new gauge 
was received from the maker in October records were resumed at both stations and 
have been continuous since. A map showing the respective locations of these gauges 
is given on plate 11, following page 3502, Report of the Chief of Engineers for 1899. 
The records are now being r^uced, and when the series is further extended will be 
discussed in a future report. 

DISCHARGE OBSERVATIONS. 

The discharge observations during the past year consisted of measuring the low- 
water discharge of the Mississippi River at Columbus, Ky., Helena, Ark., and 
Arkansas City, Ark., in November, 1901, and measuring the high- water discharge of 
the Cimiberland River in April, 1902. 

The low-water discharge observations were made by a party on the small steamer 
Mercury, in charge of Mr. W. G. Comber, assistant engineer, at about the lowest 
stage of the season. The Haskell meter with wheel No. 6 was used. Measurements 
were also made with double floats. The observations were made in the usual man- 
ner, with the meter at six-tenths depth and the subsurface float at five-tenths 
depth. The meter was generally run for five minutes at each velocity station. The 
floats were run over a distance between ranges of 400 feet. The soundings were 
taken with 10 and 12 nound leads and three-eighths-inch cotton line. A sounding 
line was first used at Columbus, borrowed from a ferry boat until the arrival of the 
r^ular lead line. This first line showed great variation in length on different days 
when tested, and as apparently this was caused by the line responding easily to the 
different tensions when testing the mean of all the tests was taken for the correction 
to the soundings in the final reduction. The regular line used later was seasoned 
and showed comparativel>[ small variations under tests. It is the intention to here- 
^ter use a spring balance in testing sounding lines to insure a uniform tension. 

The results of these discharge oteervations, as finally reduced, are fairly accordant 
except at Helena, where for some as yet undiscovered reason the meter generally 
gave much smaller discharges than did the double floats. As compared also with 
observations of other years at this station the meter results are small. 

The meter wheel, Haskell No. 6, was rated twice during the season. The results 
of tiie two sets were combined, giving to the constants weight inversely as the 
squares of their mean errors in each set. The following are the equations, in which 
ys velocity in feet per second and x= number of revolutions per second: 

y=:1.12168 x-f 0.2361 chute near Cherokee, November 28, 1901. 
ys=1.2458 x4-0.0959 near Centennial Lake, December 16, 1901. 

y«1.15783 x-i-0.2122 weighted means. 
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RatinpfS made at Bissella Point, St. Ix>uiy, May, 1902, indicate that this wheel is 
not in (irst-clasB condition. 

The results of final reduction of the low -water discharges are given in Table No. 6. 

At the conclusion of the low-water discharge measurements the party laid out dia- 
chajT^e ranges at Warrenton, Miss., on the main river, and near Haynes Bloif, Mis- 
sissippi, on the Yazoo River. 

In January, 1902, a party on the steamer Patrol, under the personal direction of 
the secretary, made a reconnaissance of the lower portions of the Tennessee and 
Cumberland rivers and established discharge ranges for future use; that on the Ten- 
nessee is about 26 miles above its mouth, and on the Cumberland 53 miles above its 
mouth. Discharge ranges were also established by Mr. E. L. Harman, junior engi- 
neer, on the Arkansas River at Little Rock, and on the St. Francis River about 125 
miles above its mouth. 

As the Cumberland River, early in April of this year, reached the stage prescribed 
by the Commission for measuring the discharge, the steamer Patrol was sent up from 
Memphis, and a small party in charge of Mr. C. M. Talbert, junior engineer, occu- 
pied the station established in January at Empire Landing, near Rock Castle, Ky., 
about 53 miles above the mouth. The river discharge was measured nine times on 
April 5 to 8, and the overbank discharge three times. The overbank dischai^ 
was taken along a road which was about nonnal to the flow and 1,100 meters above 
the river-discharge section. Six of the river discharges were taken with the Haskell 
meter wheel No. |, and three with double floats. The results as finally reduced 
seem fairly accordant. The first two float discharges are probably slightly too small, 
as a larger stick and flag than usual were used on the surface ifloat; and as at the 
time there was an upstream wind, the velot^ity was no doubt retarded. A smaller 
stick and flag were used in the last set of float observations. 

The soundings were taken with a three-eighths-inch line and 16-pound lead. A 
22-pound lead was used on April 7. 

The meter wheel No. | was rated at the close of the discharge work on April 9, in 
a pond or lake near Kutawa, Ky., all but three of the runs being made in the same 
direction. Apparently there was a slight current in the lake, and this rating had, 
therefore, to be rejected. Two seta of ratings of this wheel No. | were made at 
Bift?ells Point, St. Louis, on May 19 and 21 , 1902. The meter constants derived from 
these two sets have been used in computing the Cumberland River discharges. The 
values in the two sets have been weight^ in the same manner as described for 
wheel No. 6, and are as follows: 

V = 1.84926 X 4- 0.11583. May 19, 1902. 
y = 1.872a5 x 4-0.11640. May 21, 1902. 
y = 1.85124x4-0.1161. 

The results of the final reduction of the discharges are given in Table No. 7. 

The crest of the rise passed Rock Castle on April 8, four days after passing Nash- 
ville, Tenn.; its progress was probably retarded by overbank flow. 

A staff gauge was put up at the dist^harge section, and will later be connected with 
the survey bench-marks. 

The Haskell meter outfits have been overhauled, and additional meter wheels, 
registers, batteries, and stop watches obtained sufiicient to equip two discharge parties. 

A chronograph giving a continuous automatic record of the meter registrations 
would l^e a valuable addition to the meter outfit. This would also facilitate operat- 
ing more than one meter on the same vertical. 

All the meter wheels have recently been rated at the Bissells Point settling basins, 
and the observations are now being reduced. These observations have been made 
with great care, and, as far as the reduction has been carried, promise valuable results. 

MISCELLANEOUS. 

The Daily Stages of the Mississippi River and its Principal Tributaries, a pamphlet 
of 1!^ pages, was prepared and printed. The monthly reports of operations and pro- 
cee<lings of the eighty-third, eighty-fourth, and eighty-filth sessions of the Commis- 
sion have been printed. The scientific records and drawings of the secretary's office 
have been filed and cared for. 

Messrs. E. J. Thomas, C. M. Talbert, junior engineers, and Mr. E. M. Hutchins, 
recorder, have rendered efficient and faithful 8er\ice in this division during the year. 

Respectfully submitted* 

KrVAS TULLY, 

Assistant Engineer, 
Capt. G. P. Howell, 

Corps of Engineers, U. S, Army, Secretary Mississippi River Commission, 
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Table No. 3. — HigheH gauge readings in 190^^ to May Sly Mississippi River and 

tributaries. 

[For elevations and locations of grauges, etc.. see Table No. 2.] 



River. 



Station. 



MisftiKsippi . 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

ArkanAa.s . . . 
Atchafalaya 
Cumberland 
Cthio 

Do 

Do 

Do 

Ouachitu . . . 
Red 

Do 

Do 

St. FranciH. . 

Tennessee . . 

Do 

Wabash .... 
White 

Do 

Yazoo 



St. Louis, Mo 

Cape Girardeau, Mo 

Cairo, 111. (Ohio River) 

Belmont, Mo 

New Madrid. Mo 

Cottonwood Point, Mo 

Fulton, Tenn 

Memphis, Tenn 

Mh(X>n Landing, Miss 

Helena, Ark 

Sunflower Landing, Miss 

Mouth of White River, Ark 

Arkansas City, Ark 

Qreen\ille. Aiiss 

Lake Providence, Let 

Vicksburg. Miss 

St. Joseph, I^ 

Natchez, Miss 

Red River Landing, La 

Bayou Sara, La 

Baton Rouge, La 

Plaquemine. La 

Donaldson ville. La 

College Point, La 

Carrollton, La 

Fort Jackson, La 

Little Rock, Ark 

Barbre Landing, La 

Nashville. Tenn 

Cincinnati, Ohio 

Louisville (Upper), Ky 

Louisville (Lower), Ky 

Paducah, Ky 

Camden, Ark 

Fulton, Ark 

Shreveport, La 

Alexandria, La 

Bridge. St. Louis, Iron Mountain 
Southern Rwy. 

Chattanooga, Tenn 

Florence, Ala 

Mount Carmel, 111 

Jacksonport, Ajk ^ 

Clarendon, Ark 

Yazoo City, Miss 



and 



Date. 



Mar. 17 

Mar.l8 

Mar. 17 

do 

Mar. 18 

Mar. 19 

Mar.20 

Mar. 21 

Mar. 21-22 

Mar.23-24 

Mar. 24 

Mar.28 

Mar. 28-29 

Mar. 29 

Mar.' 29^VApr.'i6^i7! 

Apr. 17 

Apr.l8 

do 

Apr.18-20 

do 

Apr.18-19 

Apr.19-20 

Apr.l9 

do 

Apr.14,18,21 

Apr.l4 

Mav30 , 

Apr.20-21 , 

Apr. 4 

Mar. 6 

Mar. 9 

do... 

Mar. 16 , 

Apr.l , 

Apr.16-17 

Apr. 20 

Apr.20-21 , 

Mar.28-29 , 



Mar. 4 . . . . 
Mar. 29 . . . 
Mar. 4.... 
Mar,2.... 
Apr. 6-7... 
Apr. 21-22. 



Qauge 
reading. 



Feet. 
18.60 
16.30 
42.14 
88.60 
83.24 
82.80 
29.66 
80.90 
84.3 
89.68 
88.76 
48.80 
ftl.4 
86.06 
84.96 
41.22 
87.16 
40.26 
88.80 
81.7 
29.40 
26.6 
28.8 
19.60 
18.86 
6.86 
19.60 
87.88 
46.20 
60.9 
24.8 
60.4 
89.7 
86.10 
21.80 
16.80 
19.76 
16.8 

88.0 

21.70 

11.8 

19.80 

26.00 

26.6 



Table No. 4. — Maximum high-water gauge readings in 1901 y Mississippi River ^ Cairo j 

m.j to Fort Jacksoviy La, 





[High water of 1897 is given for comparison.] 








Num- 
ber of 
high- 
water 


Locality of regular gauge. 


Distance 
from 
Cairo. 


Date of ob- 
servation 

(1901). 

May 1-2... 
Mayl 


Regu- 
lar 
gauffe 
read- 
ing. 


Elevation of 

water surface, 

Memphis 

datum. 


Differ- 
ence. 


Slope 

per 

mile. 


gauge. 


1901. 


1897. 






Cairo, 111 


MU€». 

0.0 

4.4 

12.6 

21.3 

27.6 

33.6 

69.5 

64.6 

70.3 

78.8 

84.8 

89.6 

96.0 

99.3 

109.3 

118.6 


Feet. 
43.20 


F^eel. 

320. 9 

819.3 

317.4 

313.6 

311.8 

309.4 

301.7 

298.7 

296.8 

296.2 

290.0 

286.8 

283.8? 

282.3 

276.8 

272.8 


FM. 

329.4 

326.6 

324.2 

318.8 

316.6 

314.2 

306.4 

304.9 

802.9 

300.8 

296.8 

293.1 

289.9 

288.0 

283.8 

278.8 


Feet. 
8.6 
7.2 
6.8 
6.8 
4.7 
4.8 
4.7 
6.2 
6.1 
4.6 
6.8 
6.8 
6.1 
6.7 
6,6 
6.0 


Feet, 


182 




0.869 


180 




May2 




.288 




Belmont. Mo. 


Mayl 

May2 


39.80 


.441 


178 




.277 


177 








.897 


172 




Mays 




.297 


171 








.600 




New Madrid. Mo 


May3 


34.21 


.828 


170 




.193 


168 








.637 


167 




May 3 




.689 


166 








.646 


166 








.349 


168 




May 2-4... 




.660 


161 




May6 




.429 
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Table No. 5. — Low-uxtter si 



7i— Contii 



■, Cairo, la., Ir, Furl Jacttou, La., 



g»UBe. 


Localllr nf regalar 
g«uge. 


Dl»- 

Qiln.. 

Milt: 
3A2.7 

iWH.4 
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Tablb No. 6. — Low-water fiope, MiMismppi River. Cairo ^ lU., to Fort JackMn, La., 

i^i— Continued. 
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water 
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Continued. 
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Note. — Below Red River Landing only the regular gauges are given. 
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Appendix 1 C. 

bbport op assistant engineer c. w. fitturtevant on care and repair of plant and 
drbdoino operations on the mississippi river between head op the pah8eb 
and the mouth of the ohio river. 

United States Dredge Fleet, 
West MemphUf Ark.f December Slj 1901. 

Captain: I have the honor to submit the following report upon the operations of 
the United States dre(lfi:e fleet engaged in deepening the channel of the Mississippi 
River from the Head of the Passes to the mouth of the Ohio River during the penod 
commencing April 1, 1901, and ending December 31, 1901: 

PROJECT, 

The operations of the year include the C4ire and repairs to plant, testing new 
dredges, and the field operations of the dredges in maintaining a channel 9 feet in 
depth and 250 feet in wicith from Cairo, 111. (0), downstream aa far as dredging may 
be necessary. 

During the high-water season, when dredging is not nec^essary, the plant is assem- 
bled in one fleet for its care and repair. Only the necessary force to do this is 
retained. At the commencement of the low-water season the fleet is divided into 
separate plants for work, each dredge being accompanied by a tender, pile sinker, 
floating discharge pipe, and plunder bai^. The seli-propelling dredges do not have 
a towlKiat or a pile emker. 

Three survey parties are organized, each party being quartered on one of the small 
steamboats to make surveys at all shoal crossings where dredging is necessary or 
likely to be required. The superintendent of dnxlging operations is provided with 
a suitable boat for making freguent trips over the field covered by the fleet, so that 
he may inspect the working ot the different parties and properly locate the dredg- 
ing by personal examination of the maps and the channels themselves, all croesiiigB 
being carefully sounded and 8ur\'ey8 ordered where necessary. 

CARE OF plant. 

During the past year the following plant pertaining to the improvement of the 
Mississippi River has been (»red for at West Memphis, Ark. (2^), about 2 miles 
below the railroad bridge across the Mississippi River at Memphis: 

Dredges: Alpha^ Beta, (iamma, Delta, Epsiloiij Zeta^ Iota, Kartpa, and Henry Flad. 9 
Steamboats: Mimsstppi, MinneUmhi, Sachem, Choctaw, NoKomis, Wynoka, LeotOf 

Search, Patrol, I 'ulcan, Ventis, Mercury, and Mars 13 

Pile sinkers: Nos. 21, 61, 971, 981, 982,983, and 984 7 

Quarter boats: Store boat No. 13, quarter lx)at No. 154 (Third district), and office 

boat Illinois 3 

Barges: Nos. 208, 211, 215, and 228 4 

Small sunk-deck flat , 1 

Calking flat 1 

Barges Nos. 9319 and 9404, property of the First and Second districts, have been 
used for plunder barges at the fleet. 

The steamer VuJcan has l>een uped as a fleet tender during the lay-up season. 

In the month of April, during the high stage of water, the Alpha was beached on 
the bank above the fleet, and the principal part of the machinery removed. 

The steamer Missitwiffpl left the fleet on April 1 and returned on April 24, having 
made the first semiannnul inspection trip of the MJRsissippi River Commission. The 
Mississippi was again lined for the second semiannual ins{)ection trip, and left the fleet 
on OcU^ber 27 and returned on November 23. 

A small party with the survey steamer Mars and pile sinker 984 left the fleet on 
May 21 to care for the season^s fuel at Cherokee Crossing (90). This party was 
returned to the fleet on November 27. 

The steamer Patrol left the fleet on Octolx»r 10 for the low-water gauge inspection 
trip. 

The steamer Merniry left the fleet on November 19 for low- water discharge work. 

The new self-propelling dredges Kajipa and Henry Flad arrived at the fleet on July 
10, 1901. 

The dredge Beta, in tow of the steamer Sax-hein, with the necensary ac('x>mpanying 
plant, returned from South Pass on July 27, 1901. 
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MttceUaneous. — The work of care of plant at the fleet consisted m tyins up and 
sparring out the plant, painting smokestacks, cleaning, oiling, and painting the inside 
oi hulls, and the checking of property. 

RKPAIBS TO PLANT, 

Dredqe Beta, — During the lay-up period this dredge was employed at South Pass in 
deei)enmg the ship channel at that place. No repairs except those incidental to its 
services were macfe during the season. 

Dredge Gamma. — The remodeling of the suction head ho as U^ dredge to a depth of 
20 feet, which was under way at the beginning of this period, was finished. The 
pump received a new set of liners. The piston head of the air pump had new wrought- 
iron rings shrunk in place and turncKi down to fit the cylinder. Some broken draw- 
bars on the pontons were removed and welded. The roof and the cabin were painted 
and the quartz in the filter was removed and washe<l. 

Ih-edge DelUi. — The old head block was remove<l, and the sides of the well increased 
in length and a new head block put in j)lace, which was made by cutting off each 
end otthe old head block that was originally on the Beta. This change was made 
necessary to allow the construction of a longer suction, which would excavate to a 
depth 01 20 feet and would work either forward or backward. The electric-light 
plant and the machine tools were moved from the forward end of the boat to the 
back end of the en^ne room to make a place for the set of jet pumps, as the new 
suction which is being built for this boat is to use hydraulic jets instead of cutters. 
A new cylinder head was made for the port ciipstan engine. The jet pumps have 
been received, but have iK)t yet been put in place. The suction hoisting frame has 
had additional hog-chain braces put in place to hold up the additional weight due to 
the heavy construction of tlie new suction. As it was im{)ossib]e to finish the remod- 
eling of this boat in time for field service, the work was stopped on account of the 
scarcity of labor and mechanics. The fair leads for the nead cables have been 
received, but are not in place. The telescopic eUK>w8 for the jet pipe have been 
received and attached to the bow of the l)oat. 

Dredge EpgUon. — The cabin ami the roof have l)een painted. The boiler-deck 
guards nave been covered with canvas and painte<l. A new sheet was placed in the 
port boiler of the starboard battery. 

Dredge Zeta. — The cabin and the roof have been painted. The boiler-deck guards 
have been covered with canvas and painted. 

Dredge Iota. — A wooden waterway was placed around the cabin on the main deck 
to keep rain water out of the engine room. The bulkheads of the wheelhouses were 
repaired and strengthened. The njof and cabin were painted. The work of remod- 
ehng the lota*8 pontons so as to give additional buoyancy and width of beam to the 
air chambers, for increase of stability, which work was under way at the banning 
of this period by the contractor, was finished. The propelling wheels were thor- 
oughly overhauled, and the name of the boat was painted on the wheelhouses. An 
oil tank for the distribution of cylinder oil by steam pressure was made and placed 
on the boat. Four wrought-iron knee fenders were built and placed on the boat, 
two on either side. The floor in the forward part of the cabin has been covered with 
linoleum. 

Steamer Mississippi. — Minor repairs to suction shoe, heater coil, and water-works 

Eump were made. The starboard crank pin on the propelling wheel was replaced 
y a new one. New breeching was made and put in place and the stumps sand- 
blasted and painted. The stovepipes were overhauled and the old heating system 
wafl removed from the boat and a new one installed. The cavels, plank-sheer, and 
nosing were repaired, and the outside of the hull, the roof, and a part of the outside 
of the cabin were painted. 

Steamer Minnetonka. — As the services of this boat were not required, only minor 
repairs were made to the hull, such as were necessary to keep it afloat. 

Steam tenders Sachem^ ChoHnu\ Nokomis, WynokOf and Leota. — These boats had 
their cabins painted and a few minor repairs made to machinerv. Also some new 
fenders were made, and the propelling wheels were all thoroughly overhauled. 

Steamer Search. — A new mud drum was made for the boilers. The outside of the 
cabin and the roof were painted. A new electric-light plant was installed on the 
boat with searchlight, drop light, and incandescent lights. The upper part of the 
bow stem was found to be rotten and was replaced temporarily by a new piece. The 
hull of this boat will require extensive repairs next season. 

Steamer Patrol. — New breeching for the boilers was made and put in place. The 
roof was repaired and painted and botli the outside and inside of the cabin were 
painted. A new blow-off nozzle was riveted on the steam drum, as the material of 
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the drum about the old nozzle had wasted away. The wheel was thorongblv over- 
hauled. The hull was calked and painted and new shells were made for the 
heaters. 

Small tenders Vulcan, VenuSy Mars and Mercury. — ^The wheels of these boats were 
overhauled. The roofs and cabins were painted. Some new fenders were made and 
put in place, and the machinerv received only minor repairs. One of the rudder 
stocks of the steamer Venus was broken and replaced by a new one. The bottom of 
the breeching on the Mercury had rusted out and the sheet iron was renewed. 

Pile sinker Xo, SI. — The ol(l hull of this boat has received minor repairs, so that it 
can be used as a plunder barge. The cabin ha^l previously been removed. 

Pile sinkers Nos. 61, 971, 981, 9SS, 983, and 984.— The^ boats had their hulls calked 
and painted and the roofs painted. The ))raciue of the leads received minor repairs. 

Quarterboats No. IS, No. 154, and Illinois. — ^These boats had their hulls calked 
above the water line, and the roof of the Illinois was painted. 

Barges. — Nos. 208, 211, 215, and 228 received such repairs to the hulLs as were 
necessary to keep them in service with very light loads. These barges are very old 
and will soon have to be abandoned. 

Small sunk deck flat. — The hull of this barge was calked and repaired above the 
water line, to be used about the fleet in the transfer of machinery. This barge is 
very old and will soon have to be abandoned. 

Miscellaneous. — All the boilers on the fleet were carefully inspected and tested with 
hydrostatic pressure equal to 50 per cent additional to the pressure allowed by law 
aiid carried while at work in the field, after which the repairs to the boilers, men- 
tioned previously in this report, were made. 

TESTING NEW DREDGES. 

The new self-propelling dredges Kappa and Henri/ Flad arrived at Cairo, 111., on 
July 7, 1901, where a Government crew was placed on board and steam raised on the 
Flad, the Kappa being taken in tow. The dredges arrived at West Memphis, Ark. 
(234), on Julv 10, where they were placed out on the sand bar and tested. In the 
main the dredges were found to be m good shaiKS work only being delayed by the 
constant leaking of the joints of the ammonia pipes of the refrigerating plants and 
the adjusting of the governors of the main engines. The trouble with the governors 
of the main engines was Anally remedied by mterchanging the starboard and port 
fly wheels and revolving each fly wheel about 90 decrees from its previous position 
on the shaft. Three hundred feet of the discharge pipe of the dredge Iota was used 
in testing these dredges, their own ponton lines not naving yet b^n constructed. 
To enable these dredges to be used during the past dredging season, each dredge was 
fitted up with 600 feet of floating pipe, 5W feet of the DeUa^s pipe being used on each 
dredge and a 100-foot joint from the Beta^s pipe being used to connect the Delta^s 
pipe to the dredge, the form of the Belays pipe being such that one end could be lifted 
to the height of the discharge pipes of the Kappa aiid Henry Flad. 

DREDGING OPERATIONS. 

The operations of the dredge fleet durinp: the low- water period of 1901 consisted in 
dredgkng all shocd crossings in the Mississippi River below the mouth of the Ohio 
River at Cairo, 111. (0). The river was divided into three districts, as follows: The 
upper district extended from Cairo, 111. (0), down to and including Miss Hickmans 
Crossing (131). The middle district extended from Miss Hickmans Crossing down 
to and including the shoal in the bend of Island 35, known as Random Shot C&ossing 
(192). The lower district extended from Random Shot downstream as far as any 
work might be found necessary. The lowest point where any dredging was done to 
increase the depth of the channel was at Peters Towhead Crossing (270), just above 
Ashley Point. Each district was constantly patrolled by one of the survey parties 
quartered on one of the small steamers. Two dre<lge8 were assigned to do the work 
in each of these districts, the Gamma being held at the fleet at West Memphis in 
reserve, to be used wherever necessarv. The steamer Search was used as an inspec- 
tion boat and made soundings over the entire portion of the river where any shoals 
were reported and carried all supplies and stores from Memphis to the parties in the 
field. 

The dredges Epsilon and lota were placed in the upper district, which was patrolled 
and survevs maae when found necessary by the steamer Venus. From reconnaissance 
made in the earlv part of the season's work, it was found that the largest amount of 
dredging in one locality would be in the vicinity of Island 34 (178). Therefore the 
Beta, the dredge of lai^est capacity, and the dredge Zeta were placed in the middle 
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district, this district being patrolled and surveyed by the party on the steamer FuZoon. 
The dredges Kappa and Henry Flad were placed in the lower district, with the survey 
boat MavB. As these dredges were enabled to keep good channels at all crossings, the 
Gamma was temporarily transferred to the engineer oflBcer in charge of the Thini dis- 
trict for exDerimental work in deflecting the channel near Lake Providence^ La. (543), 

The dredged channels were buoyed with barrel buoys, black buoys bemg placed 
on the right-hand and red ones on the left-hand side of the channel going down- 
stream. 

The dredge Alpha has \yeen aliandoned as a dredge on account of its decayed hull, 
and the Delta was not available, as the remodeled suction had not yet been con- 
structed. During the latter part of the season, when it was thought advisable to 
withdraw from the field one dredge from each district, l)oth the Zeta and the Beta 
were returned to winter tiuarters from the middle district and the Iota transferred 
from the first district to the middle district, leaving one dredge in each district. 

DBPCRIPTION OF WORK BY DREIXiKS. 

Dredge Beta. — This dredge, in tow of the steamer Sachem^ with pile sinker, fuel 
barge, and 1,800 feet of floating pipe, left the fleet on August 4. The dredge was tied 
up at the bank at Morgans Pomt (182) on August 6, while the steamer Sachem went 
to Cherokee (90) after four barges of coal. On August 10 dredging was commenced 
at what is known as Hatchie island crossing (181) . Work contmued with minor 
delays until August 15, when the starboard caole pulled out both journals of the 
countershaft of its winding engine. The dredge was then swung out of the channel 
and temporary repairs were fmished on August 16. Owing to a slight rise in the 
river and the mcreased channel depth due to the work, d raging was not resumed 
until September 10. Work made excellent j)rogress until September 15, when the 
dredging necessary to be done at that crossing had been finished and the dredge 
was moved upstream about 1 mile to what is known as Hatchie River crossing (180), 
where dredging was at once commenced. Work made good progress until nnished 
on Septem&r 22, when the dredge was anchored near the channel to await a lower 
stage of the river. On October 6 dredging was again resumed on this crossing and 
was finished on October 9. The dredge was again swung out of the channel to await 
a lower stage of the river. During this interval the boilers were cleaned. On 
October 11 the Beta was moved back to Hat<^ihie Island crossing and work resumed. 
The necessary work was finished on October 14 and the dredge was moved out of 
the chuinel to await a lower stage of the river. 

From survey of Hatchie Island crossing, made on October 19, "five days after 
dredging, there was a channel 12i feet deep, 80 feet wide, an llj-foot channel 200 
feet wide, and a 9i-foot channel 450 feet wide. 

A survey of Hatchie River crossing, made on October 19, ten days after dredging, 
shows an llj-foot channel 100 feet wide and a 9i-foot channel 350 feet wide. 

On November 5 the dredge was moved up to Hatchie River crossing (180) and 
dredging was again commenced on November 6. Work continued at this place with 
minor delays, due to shortage of labor and drift encountered in the material dredged. 
The work necessary at this place was finished on November 10. 

Map of Hatchie River crossing on November 14, four days after dredging, shows 
an 11-foot channel 150 feet wide and a 9-foot channel 250 feet wide. 

On November 11 the dredge was moved down to what is known as Morgans Point 
crossing (182). Owing to the grounding of the boat while being mov^ and the 
shortage of labor, dredging was not commenced at Morgans Point until November 13. 
Work made good progress until completion, on November 15. Survey of Morgans 
Point on November 17, two days after dredging, shows an 11-foot channel 200 feet 
wide and a 9-foot channel 325 feet wide. 

On November 24 the Beta and its accompanying plant left Morgans Point for 
\idnter quarters at the dredge fleet at West Memphis, Ark. (234) , ana arrived there 
the next day. 

Dredge Epsilon. — This dredge, in tow of the steamer Nokomis^ with pile sinker, 
plunder barge, and 1,000 feet of floating pipe, left the fleet at West Memphis, Ark. 
(234), on August 14 and tied up at the bank at Gayoso, Mo. (106), on August 17. 
The next day the steamer Nokoniis went to the coal fleet at Cherokee (90) and 
returned with two barges of coal. The plant was then anchored in the crossing 
known as Hatha ways (103) and dredging was commenced that night. As the river 
had commenced to rise, dredging was not seriously required, but as the plant had not 
before been assembled this season as a whole it was thought advisable to make a few 
cuts through the reef and test the plant. This work was flnished at 7.30 a. m. 
August 20f and the plant swung out of the channel to await a lower stage of the 



80 REPORT OF THE CHIEF OF ENOINEEBS, U. 8. ARMT. 

of floating pipe, left the fleet at West Memphis, Ark., and arrived at Peters Tow- 
head Crossinc^ (270) on the same day. The survejr was finished and dredging com- 
menced on the 20th. The work necessary was nnished on the 23d, and the boat 
was tied up at the bank to await a lower stage of the river. On September 25 the 
dredge was moved to Polks Crossing (266), where it was thought the next dredging 
would be necessarj'. Dredging at Polks was commenced on October 5 and finisnea 
on October 12. A survey of Polks on Octol:)er 14, two days after dredging, shows a 
15J-foot channel 100 feet wide, a 13J-foot channel 150 feet wide, an 11 J-foot channel 
390 feet wide, and a 9j-foot channel l,i^ feet wide. The channel at Petera Tow- 
head Crossing, a few days after dnnlging, is shown by survey to have had a narrow 
channel nearly across the reef 13 feet in depth. It also shows an 11-foot channel 
900 feet wide and a 9-foot channel 1,200 feet wide. 

On November 1 the lx)at was returne<i to Peters Tow head Crossing and dredging 
resumed that day. Work on the upper reef was finished on November 2, and the 
boat was moved down to the lower reef near the Lady Lee light and one cut made 
through this reef, and on Novemln^r 4 the dredge was moved to what is known as 
Peters Upper Crossing (269 ), where dredging was commenced on that day and finished 
on November 6. Dredging at Peters Upper Crossing was again resumed on the 9th, 
work being delayed by repairs to machmery. It was finished, however, on Novem- 
ber 12, and the dredge was moved to Star Crossing (260) that day. The work at 
Star Crossing was finishe<l on November 16. It was found, however, that a lump 
had been formed by the discharge pipe in the lower part of the channel, and work 
was again resumed at 1.30 p. m. on the 17th and finished at 9 a. m. on the 18th, 
after which a survey was made. After completion of the survey, dredging was again 
resumed on the 19th on another lump which had been made still lower down. 
Work continued until 7 p. m, on the 20th, when it was found necessary to shut down 
and rebabbit the crank-pin brasses of the main starboard pumping engine. Work 
was resumed on November 25 and finished on the 26th, when the boat left Star 
Crossing to go into winter quarters at West Memphis, Ark. It arrived there on 
November 27. A large portion of the crew was discharged and the machinery laid 
up for the winter. 

Survey of Star Crossing, after completion of the work, shows an 1 1-foot channel 
200 feet wide and a 9-foot channel 600 feet wide. At Peters Upper Crossing there 
was an 11 -foot channel 350 feet wide and a 9-foot channel 500 feet wide. At Peters 
Towhead Crossing there was a narrow ridge across the upper end of the channel 
over which there was only 11 feet for a distance of about 100 feet. There was, how- 
ever, a 13-foot channel of cx)n8iderable width through the remainder of the crossing 
and a 9-foot channel 600 feet wide through the entire crossing. 

INSPECTION'. 

The steamer Search^ with a double crew, was used as an inspection boat and for 
the transportation of supplies to the parties in the field. Twenty -three round tripe 
of inspection were made over the shoal portion of the river. There was no shoal 
water during the season where the depth was less than 9 feet below Mhoons Crossing 
(275). Therefore none of the tripe of inspection were made lower than this poin^ 
and but one above New Madrid, Mo. There is inclosed herewith table showing 
depths observed over all crossings. 

During the low-water season there was a depth of 10 feet through all channels 
except as follows: There was 9J feet at Hatchie Island from August 2 to 16, and 9i 
feet at Presidents Island from August 9 to 11. It is noted also that the Cairo gauge 
read as low as 2.9 feet, the New Madrid gauge 3.4 feet, and tlie Memphis gauge —0.3 
foot. While the river was at this extreme low stage, about November 27, there was 
10 feet depth of water over all shoal crossings. 

I desire to call your attention to the success and cheapness of work of the self- 
propelling dredges /oto, Kapjm^ and Hennj Flad^ as no tender nor pile sinker is 
required, thus 8a\ang labor and fuel, and these plants can be moved from place to 
place in much less time and can l)e much more easily handled in cross currents 
than the other form of dredges. 

DREDGE GAMMA. 

On October 17, 1901, the dredge Gamma and its accompanying plant, in tow of the 
steamer Choctaw^ left the fleet at West Memphis, Ark., for I^ke Providence, La. 
(543), with instructions to report to the engineer officer in charge of the Third district 
The boat arrived at Stack Island, near Lake Providence, on October 21, and dredging 
was commenced on October 23. The work at this place consisted in dreeing through 
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the point of a sand bar which deflected the current of the river against the bank, 
which was caving in above the revetment near Lake Providence, La. 
While the details of the work at this placv. are not known, the following data are 

S'ven: Six cuts were made clear through the bar and 3 short cuts at the upper end; 
le total length of all cuts was 35,065 feet; the average depth of the cuts was 10.2 
feet 

Dredging was discontinued on December 1, 1901, and as the work under the orders 
of the officer in charge of the Third district was finished an examination of the 
river was made on the steamer Choctaw by Mr. Gerig, assistant engineer in chai^ of 
the Oamma, as far as Vicksburg, Miss. At Youngs Point (595) the recrmnaissanoe 
only save 9 feet, but it was assumed that a survey would show more water than this, 
and the Choctaw returned to the Gamma at Lake Prondence, and left that place on 
that day for the fleet at Wt'st Memphis, Ark., arriving there on December 19, where 
the crew was discharged except those necessary to care for the plant. 

MAPS AND TABLKH. 

The following maps and tables have been transmitted to your ofllce during the 
period of this report: 

Maps of all shoal crossings, showing the condition of the cliannels and the location 
of dredge cuts wherever work was found necessary or thought to be necessary during 
the season. 

Tables showing the time engaged at different kinds of work and the conditions 
under which the work was performed by the dredges. 

Tables showing the least depths over all shoals l)elow the mouth of the Ohio River 
at Cairo, 111., during the low-water season of 1901. 

Tables showing the cont of the care of plant and the cost of repairs to the different 
pieces of plant, as well as itemized cost of the field operations at the different bars. 

Bespectiully submitted. 

C. W. Sturtevant, 
AssigUnd Engineer ^ Superintendent Dredging Operations. 

Capt. G. P. Howell, 

Corja of EngineerSf U, S. Army^ 

Secretary MisMsifijypi Rit^er Commission. 

Sup. Eng.— 0!2 6 
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Appendix 1 D. 

rkport of assistant engineer f. b. maltby on care and repair of dredging 

plant since january 1, 1902. 

United States Dreixje Fleet, 
We^i 3/(pm/>/iw, Ark.^ May /, 190^. 

Captain: I have the honor to submit the following report pertaining to dredges 
and dredging for the iwriod January 1, 19()2, to March 31, 1902: 

This report is made as a supplement to the report of Assistant Engineer C. W. 
Sturtevant for the period April 1, 1901, to December 31, 1901, and reference is made 
thereto. 

On January 1, 1902, all the plant mentioned in Mr. Sturtevant's report was assem- 
ble<i and being cared for at West Memphis, Ark., except the steamer Patrol, which 
"waa returned to the fleet on January 6. The Patrol agedn left the fleet on January 15 
for Cairo, where it was expected that new pontons for the A'ap^and Henry Flad 
would be received. The pontons not having arrived, the Patrol went to the Ten- 
neseee and Cumberland rivers for the p)irpo»e of laying out high-wat«r dii^charge 
sections. It returned to the fleet on January 27. On February 3 this boat left the 
fleet for Cairo and returned on the 9th with the new pontons in tow. 

The steamer Mississippi left the fleet March 24 for St. Ix>uis to make the semian- 
nual Commission inspection trip, and on March 31 was at St. Ix>ui8, Mo. 

With the exception of the steamers Vulcan and Jf<fr«, which have been used as 
fleet tenders, no other boats have been in commission. 

care of plant. 

The fleet has been cared for in the usual manner. Labor has been expended in 
sparring out, hauling in lines, cleaning the inside of hulls, coaling boats on which 
steam is carried, laying up machinery, checking, assorting, and cleaning property, 
sabsisting employees, ancl general oflBce work. During the period 9,592 rations 
have been served, at a cx)st of $2,664.83 for supplies and $1,053.75 for services; total, 
18,718.58, or $0.3876 per ration, including cost of quarters and office. 

REPAIRS TO plant. 

Dredge Beta. — The main-pump casings were bored out. This was accomplished 
with the pump)s in place by means of attaching tools to the runner blades and turn- 
ing the shaft bv means of a rope drive from the electric-light engine. The crosshead 
pins of the main endues were turned up and main journals anrl crossheads rebab- 
Ditted. Minor repairs to valves and feed pumps have been made. 

Dredge Oamma. — A new bearing for the jet pump was made. A steam heating 
fljertem to replace stoves was installed and minor repairs made to valves and furnaces. 

Dredae Delta. — ^The new suction head was receiveil, placed in [K^sition, and riveted 
up. The new jet pumps have been placed in position and water connections made. 
Tne outside of the hull above the water line has been sand-blasted and painted, and 
the same work is being done below the water line to the knuckle by means of a small 
side do<;k about 30 feet long. 

Dredge Ejmlon. — Some extensive repairs to the main pump, contemplating the 
renewal of the side plates on the runner and some parts of the nub of the runner, are 
well under way. The boilers have been stripped and cleaned, and the work of put- 
ting in four new sheets by contract is well under way. The exliaust pipes from the 
main engines have been taken down and reriveted. The cabin floor has been 
braced up. 

Dredge Zeta, — The exhaust pipes from the main engines have been taken down and 
reriveted. Minor repairs have been made to the fee<l pumps and the cabin floor 
braced up. 

Dredge Iota. — The broken casting in the suction pipe from the main pump, on the 
port side, has been removed and a new one put in place. Extensive alterations to 
the suction head are under way and minor repairs to valves and piping have l)een 
made. 

Dredae Kappa. — A sheet-iron jacket over the boiler breeching and around the 
gtacks below the boiler deck has been made. Minor repairs have been made to 
valves and piping. 

Dredge Henry Flad. — The exhaust pipes from the propelling engines have been taken 
down and reriveted. Extensive alterations to the suction h^id are under way. 

Steamer Wynoka. — The old piping has been taken down and useless wrecka((e 
removed. New nosing has been put in place and the wheel taken dcrvm. 
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Steamer ChocUiw. — Minor repairs to eteam joints have been made, the engines liMij 
np, and the furnaces are l)eing rebuilt. 

Steamer Sachem. — Only minor repairs to pipes and pumps have been made. 

Steamer Leota. — The engines have been lint»d up. 

Steamer Nokomia. — Only minor repairs to valves and pipes have been made. 

Steamer Vulcan. — New outriggers, nosing, plank-sheer, chocks, and deck foi 
of the cabin doors have been put on. The engines have been overhaule<l. 

Steamer Venus. — A new canvas roof has been put on and minor repairs have 
made to pump. 

Steamer Mercury. — The boiler ha» l)een turned around an<l reiiairs are l)eing 
to bulkheads. 

Steamer Patrol (S. O. d' 0. ) . — Repairn have been made to nosing and wheel. Net^ 
packing rings have been made for th(' main engines, a steam heating system installeli 
new grate bars and fire-door liners put in i)lace, and the roof and stacks painted. 

Steamer Missimppi {M. R. C. ). — The raciiatorn in the forward cabin were changed 
to stand against tne side bulkheiidH. Light blinds over staterooms were made and 
hung. A new outside entrance to clot«ets was made, the boiler <leck shored up and 
iron-pipe stanchions place<l undiT same, the roof repaired and painted, the wheel 
repaired, the electric-light system overhaul(^d, and miscellaneous work done in ship- 
ping up and preparing for tlie inj*pe<'tion trip. 

Sunk Deck Flat. — New rakes were put on and the sides sheathed with 2-inch cypreee 
and calked. The deck has been raised flush with the top of gunwales. 

New Plant. — The new discharge pi r>e and pontons for the Kappa and Henry Flad 
have been received and the work of placing carriages on the same has been completed. 

Respectfully submitted. 

F. B. Maltby, 
Assistant Engineer ^ Superintendent Dredging Operakiom, 

Gapt. (;. P. Howell, 

Corps of Engineers, U. S. Army, 

Secretary Mississippi River Commission, 



Appendix 2. 

Rkfort of Capt. E. EvELETir WiNSLow, Corps of Engineers, upon Operations in 

THE First and Second Districts. 

United States Engineer Office, 

Memphis, Tenn., May fO, 190S. 

Colonel: I have the honor to submit the following report of operations in the 
First and Second districts, Impnwing Mississippi River, for the vear ending April 
30, 1902. 

The First district extends from Cairo, 111., to the foot of Island No. 40, a distance 
of 220 miles. It includes the bank revetment work at Columbus and Hickman, Ky., 
and at New Madrid and Canit hers vi lie, Mo.; the systematic improvement o| Plum 
Point reach, Tennessee and Arkansas; certain experimental dike work; the Upper 
St. Francis levee district; the Reelfoot levee district, and part of the Lower St. 
Francis levee district from its initial point to the one hundred and thirty-ninth mile- 
post. 

The Second district extends from the foot of Island No. 40 to the mouth of White 
River, a distance of 175 miles, but for convenience the limit of jurisdiction over the 
levees on the left bank has been placed at the Coahoma- Bolivar County line (365 L. ), 
the levee on the lelt bank below that county line belonging to the' Third district. 
Within the Second district are included the bank revetment work at Memphis, Tenn., 
and Ho|)efield Bend and Helena, Ark.; the improvement of Wolf River, Tennessee; 
the White River and Upper Yazoo levee districts, and the lower part of the Lower 
St. Francis levee district. 

first district (CAIRO TO FOOT OF ISLAND NO. 40, 220 MILES). 

Columbus, Ky. {21 miles beloiv Cairo, L.). — In 1889 and 1890 some revetment work 
was done here with funds provided by special appropriations. The object of the 
work was to stop the caving of the river bank along the city front. The project for 
the work contemplated the construction of five spur dikes resting on sill mattresses. 
Dikes 1» 2, 4, and 5 were completed and the sill mattress of dike 3, work being 
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Btopped by the exhaustion of the appropriation. This work protects alx>ut 2,200 
linear feet of bank and has accomplished the object for which designed. It is still 
in fair condition. Some slight caving has occurred in recent years between the 
dikes and below dike 5, where the bank is unprotected, but no additional work is 
reouired at present. 

HtchnaUf Ky, {S6 mUes bdow Oiiro, L,), — The work at this locality is designed to 
prevent further caving of the river bank alon^ the city front and has been carried 
on with funds provided by special appropriations and by allotments from general 
appropriations. In 18^ a mattress of Drush and stone 9.% feet long was placed 
along the bank in front of the city. In 1892 this was supplemente<l by paving the 
bank above low water with riprap. In 1894 the revetment was extended downstream 
a distance of 630 feet, making the total length of continuous revetment now in place 
l.t^dO feet. This work has been rei)aired at various times and is now in good condi- 
tion. 

New Madrid, Mo, {71 mile$ heUnv Cairo, R. ). — The work at this point has been done 
under special appropriations and is for the purpose of preventing the caving of the 
river bank along the city front. This has l)een acc^oinplished by the construction of 
a continuous revetment of the standard t vpe, the fascnne river mattresses being 250 
feet or more in width and the upper bank being paved with riprap. The total length 
of this revetment is now about 4,500 feet, constructed between 1893 and 1899. It is 
all in gpod condition. This covers the entire city front and extends below it, and 
unless it is intended to continue this work oh part of the systematic bank protection 
of the entire river, no further extension is necessary. 

OaruihermlU, Mo, (110 miUs below Cairo, H. ). — The work done here is intended to 
prevent the caving of the river bank along the city front and is carried on under 
special appropriations. There is now in place a standard continuous revetment 
1,890 feet long, constructed in 1898 and 1899, with fascine river mats and a stone 
paving up to aTx)ut the 16-foot stage only. All of it is now in fair condition, but in 
order to prevent the destruction of the work it will be necessary in the near future 
to continue the paving higher up the slope to near the top of the l)ank. 

PLUM POINT REACH (147 TO 186 MILKS BELOW CAIRO). 

The works of improvement in this reach have extended from above Daniels Point 
to near Craighead Point, Ark., a distance of about 20 miles (151-171 ), and have been 
earned on with allotments from appropriations for the general improvement of the 
river. These operations, extending from 1882 to date, have l)een tuUy described in 
previous reports. In general terms, the work done has })een the closure of Osceola 
and Bullarton chutes by pile dikes; the i)artial closure of Gold Dust Chute by pile 
dikes and a brush and stone dam; the contraction of the main river by dikes at 
Ashport Bar, Elmot Bar, and at Plum Point; the revetment of caving banks above 
Daniels Point, throughout Ashport and Fletchers bends, and along a part of the fronts 
of Osceola and Bullerton bars, at Plum Point, and near, (^raigheaa Point, and -the 
construction of levees along both banks of the river. 

During the ])ast year no allotinent for this work was made by the Commission, there 
beiuff no funas available, and work was restricted to making such rei)airs as were 
possible with the available l)alance from former allotments to the revetment works 
at IHuiiels Point and Fletchers Bend. 

DanieU Point, Ark. (152 /e.).— The object of this revetment, 8,800 feet long at 
present, is to maintain a fixed direction of approach to the bend next below. The 
upper part of this work, 4,800 feet long, was (H)nstructe<l in 1895, with fascine river 
matSL and is still in gofxl condition. The lower part was constructed in 1889 and 
rebuilt in 1892, the old-style woven mats being used in l)oth years. This type of 
mattress proved to T)e insufficient in the rapid current mot with at this place. Scour 
took place through the mats, which settled, leaving a break along the low-water 
line, and in 1895 narrow fascine connecting mats were placed along this break. 
These mats were too narrow to entirelv stop the destructive action of the current 
which continued, and by 1899 the bank had been cutaway at places, leaving the shore 
line as a series of sharp salients with jKX'kots iK'tween them. In that and the follow- 
ing year the available funds not being sufficient for general repairs, the attempt was 
made to patch up the work by strengthening the salients an<l placing dikes as eddy 
breakers in the pockets, "f his work has been ()artially successful, but, as was 
expected, the destructive action has continued along the to^ of the dikes and salients 
ana between them. At tlu^ l)eginning o( this low-water season it was found that 
both of the 1900 dikes had slid out into deei>er water, and their repair was not possi- 
ble with the funds available. The lower 1899 dike had been partially undermined 
on its downstream side, and the salient immediately below it had been partially cut 
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awav on its upetream side. These two places were repaired by crib work and a 
small connecting mat, which repairs have successfully prevented further damage at 
these points dunne the recent high water. 

The field cost m this work was $1,653.73. (Further details will l>e found in the 
report of Assistant Engineer Nolty. ) 

The present condition of the revetment is as follows: The upper part of the work 
for a distance of 4,900 feet is all in good condition; then for 1,600 feet the bank work 
has been badly shattered and has been patched up in the last three yearn; then for 
1,100 feet all is in good condition; then follows a pocket 700 feet long, now slowly 
filling up, and finally a stretch of 400 feet of the original work partially detached 
from the main bank but connected with it by a large dike built in 1899. 

The past high water has continued the destructive action along the shattered part 
of this work and has extended the shattering both upstream and downstream into the 
good parts of the revetment, and it is now imperative, if this point is to be held 
and tne shattered length be at once well and carefully repaired with full width 
fascine mats. 

Fletchers Bendy Arkansas {158-161 R,), — The revetment of this bend, at present 
about 17,000 feet long, was constructed Ixitween 1884 and 1900. Work this season 
was confined to repairing a narrow fault at the low-water line along about 800 feet of 
the work constructed in 1888 and 1889. This fault was repaired by 815 linear feet 
of connecting mat from 25 to 50 feet wide, and by readjusting the upper bank work. 
The field cost of this work was $4,146.48. (Further details will be found in the 
report of Assistant Engineer Nolty. ) 

The revetment of this l>end is now in gr)od condition except along about 1,200 feet 
of the 1884 and 1888 work, which has been badly damaged by the recent high water. 

Other works. — The works in this reach other than those at Daniels Point and 
Fletchers Bend are now generally in an effective condition except as follows: 

A slight fault in the Ashport Bend revetment. 

The destruction of a part of the hea<^l of the Osceola Bar revetment of 1895. The 
bank above the head of this work has never been revetted and has caved quite 
rapidly in recent years, and in the la^t two seasons this caving has cut behind the 
1895 revetment work and thus destroyed a part of it. 

In (jold Dust Chute the gap in Ihe dam has enlarged slightly, but no oth%r 
material change seems to have taken place in the chute. 

EXPERIMENTAL DIKES. 

In 1898 the Commission decided to try to develop experimentally a light form of 
dike to be used on the Mississippi River to close secondary chutes and to aid in 
building up the lianks of the main river. These dikes were to be built of so simple 
a form as not to be an obstruction to navigation nhould subsequent changes leave 
them in the channel of the river. 

Dikes of this character have been built at Point Pleasant (80 L. ), Cherokee (90 R. ), 
Ashport Bar (158 R.), and Elmot Bar (160 L.), and were described in mv last 
report (supplement to Report of Chief ot Engineers, 1901, p. 235). The dikes at 
Point Pleasant were not successful, owing to a rapid change in the river above them, 
but at the other localities they have l>een very successful; they have caused a rapid 
growth of the bars on the side of the channel and have contracted and improved the 
crossings. 

SECOND DISTRICT (fOOT OF ISLAND NO. 40 TO MOUTH OP WHITE RIVER, 175 MILBs). 

Hopefield Bendy Arkansas (227-2S0 miles below CairOy R.). — The revetment in this 
bend, now about 16,600 feet long, extends from Mound City I^Anding to about 500 feet 
below Hopefield Point, and has been constructed from funds allotted bv the Com- 
mission from appropriations for the general improvement of the river. (The loodity 
is shown on the map of Memphis and vicinity accompanying this report. ) 

The object of this revetment is to prevent the further caving of this bend and the 
conseouent growth of the opposite bank and the encroachment of the sand bar upon 
the wharf front of Memphis. Work was begun in 1882 and was continued, except 
when stopped bv high water, until 1884, 9,600 feet of bank being revetted, of which, 
however, 1,500 feet at the lower end were destroyed before a further extension of the 
revetment was made. In 1887 this work was extended downstream 4,000 feet, and 
in 1888 the work was further extended to Hopefield Point. When work was started 
it was hoped to hold the bank about in the position it occupied at that time, but the 
failure of appropriations at criti(»l times prevented this, and before the revetment 
reached Hopefield Point the bank by caving had receded at that point more than 
3,000 feet. BepairB have been necessary from time to time both to the subaqueous 
work And to the bank above the paving'. All nvattress work done prior to 1893 was 
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of the old-Btyle woven type, and since that time this older mattress has been cov- 
ered by the more modem fascine mattress along about the lower 6,000 feet of this 
work. 

No new allotment was made for this work this season, but with a small l>alance 
left from the previous year slight repairs have been made, two small dikes being 
built and some stone being added to the pavement. 

At one point in the revetment an old break that had made a pocket in the bank 
had been revetted. During high water there has been formed in this [>ocket an 
eddy so violent as to do each year more or less damage. To break up this eddy 
there was constructed this season in the centre of the p<^>(>ket a small dike. 

Around the jioint at the lower end of the revetment there has been fonned in high 
^'ater another eddy which has, by cutting Ix^hind the revetment, destroyed part of 
it. To check this a small dike was built in 1900. This was quite successful, and 
this year there was added another small one just below the fonner one. These two 
dikes have been very successful, and there was during the recent high water quite a 
laroe def)osit in and around them. 

The repairs to the paving consisted in adding stone at those plac^es exposed at the 
very low stages of the season that seemed to recjuire it. 

The total field cost of this work was $2,763.78. (Further details will be found in 
the rei)ort of Assistant Engineer Kees. ) 

The revetment is now in good condition, but as it is absolutely necessary for the 
existence of the present Memj»his wharf front that Iloix'tield Point should not 
be allowed to recede farther, this revetment must be carefully watched and repaired 
from time to time as may be necessary. 

Wolf River {'230viUeA below Cairo ^ L.). — This work is carried on by specMal appro- 
priations and its object is to keep the channel of this river navigable during the 
low-water season as far as the county bridge, about 2i miles alx)ve the mouth of the 
river. The channel of this river for the Tower 2,000 feet is through the Memphis 
sand bar. 

The first appropriation for this river was made in 1896. The approved project 
provided for dredging and the removal of »unken logs, snags, and other ol>structions. 
An attempt was made to have this dredging <lone by contract, but during the progress 
of the work so many unexpected difficulties presenter! themsc^lves that justice to the 
contractor reijuired the termination of the contract, which was done May, 1898, after 
about 30,(X)0 cubic yards of material had been removed. 

In July, 1S98, a dipper dredge was purchased for use on this work, and operations 
have since lx.*en carried on by liired lal)or. At first the material dredge<l was dei)08- 
ited on the banks, but later dredging in recently deposite<i material develoj>ed a 
tendency of this soft mud to slip Iwick into the channel, and to avoid this it was 
decided to use scows and transjwrt the dre<lged material to deep water. 

The work this season was carried on with an unexpended balance t>ertaining to 
Memphis Harbor, of which this riv(»r forms a part. Work liegan July 23 and was 
continued, with some interruptions, until Decemwr 16, 51,0()0 cubic yards of material 
being removed. The total cost of this dredging, including surveys, olfice expenses, 
superintendence, etc^, was about 12.61 cents \^t cubic yard. (I^irther details will 
be found in the report of Assistant Engineer Rt»es. ) 

The season's work was very successful, the river 1)eing kept open for the lK)ats 
using it, and no interruption l)eiiig (•uus<m1 to the mills, which are dependent for their 
supply of logs uiM^n the navigation of Wolf River. Although the river reached a 
considerably lower stage this season than in the year preceding, l>etter navigable 
depths were maintained in Wolf River an<l for a longer stretch of the river than ever 
before, thus showing a progressive inijirovement of the channel; but dredging will 
be nei^essary ea(rh year, as at each high water of the Mississippi there will 1m; a 
deposit of pediment in Wolf River which must l)e removi*d. 

Memphis Harh)r (i^30-S3:i miles below (Vi/ro, A. ). — The work at this i>oint is the pro- 
te<!tion of about 14,800 linear feet of bank. It has been done by special appropria- 
tions, by allotmt^nts from the api)ropnations for the general improvement of the 
river, by funds raised by the citizens of Memphis, and by the bridge company. All 
of this work is of the continuous type except the 2,200 feet protecte<l by the citizens' 
dikes. The paved levee of the city extenas from Jefferson street (4,700 feet below 
the hea<l of the revetment) to Beale street, a distance of about 2,800 feet. This 
revetment work is now in good condition, but the city front from Wolf River down to 
Monroe street is obstructe^l by a large sand Xmr that has formed as the result of the 
caving away of Hopefield Point, in its present condition the l>ar makes alx>ut half 
of the paved levee inscressible to steaml)oats except at high stages. This bar, though 
increasing in height, does not seem to be exteutling downstream, and to prevent 
BQch an extension, which would be ruinous to the existin^x wharf front, it is essen- 
tial that Hopefield Point be not allowed to rcce<le lurther. 
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Helena Harbor (S06 miles below CavrOy R.). — The work at this point has been done 
under special appropriations, and consists of the protection of the bank for a length 
of 4,900 feet to prevent its erosion and the encroachment of the river upon the town. 
The revetment is of the continuous type from the head of the work to Dike 1, a dis- 
tance of 1,140 feet. Thence for 1,180 feet to Dike 4 the revetment consists of the 
dikes built in 1889 and repaired freouently since. Floor mattresses have been built 
in all the intervals except one, so that below water the work is continuous except 
for an interval of 230 feet. Below Dike 4 the work consists of the standard type of 
continuous revetment for a distance of 2,580 feet, with the addition of crib dikes 
across a depression in the upper bank. 

This revetment work is now in a generall)r good condition, but there has been in 
the last year a slight settlement of the bank in one or two places, causing some dam- 
age to the revetment that should be repaired in the near future. 

GENERAL REMABK8 UPON CHANNEL WORK DURING THE SEASON. 

Owing to the failure of the last river and harbor bill and the consequent absence 
of funds, operations in these districts hav6 been confined to slight repairs to the 
existing works at the places where these repairs were most urgently needed. 

LEVEES. 

Tapper St. Francis levee district (from oppo9it€ to 70 miles bdow Cairo, R, ), — ^This district 
extends from *'the railroad embankment at the lower line of the town of Birdpoint, 
Mo.," to New Madrid, Mo., a distance by river of about 70 miles. The length of 
levee line when completed will probably be about 54 miles. This levee is to be 
continuous with the State levee, which, when completed, will extend up to Com- 
merce, Mo., a distance by river of 35 miles. The area to be protectea by these 
► levees is the land between the river and Prairie Ridee, which is cut by the river at 
New Madrid. This area is about 700 square miles. This land, though generally low, 
is separated into sections by ridges which are above all except the highest overnows. 
The levee built to protect the above area also in a measure protects the Lower St 
Francis Basin, which is subject to overflow by the flood water passing through the 
low gap at the upper end of Prairie Ridge. This latter region is also subject to 
oveiriow by high water getting through the narrow gap between Cape Girardeau 
and Commerce Ridge, but a small State levee has been built across this gap. 

Between Commerce and Birdpoint a part only of the distance has been leveed, 
and the levee, which was built oy State and local authorities, is still deficient in 
height and cross section. It ends at the Iron Mountain Railroad above Birdpoint, 
ana between it and the new levee below that town there is at present an unleveed 
interval of about a mile. These two levees are, however, connected by the railroad 
embankment, which is alx)veaU except the highest floods, and negotiations are now 
in progress between the local authorities and the railroad looking to the closing of 
this gap in the levee line. 

• From Birdpoint southward a levee was started in 1896 by local authorities, but 
owing to financial difficulties, work was soon stopped. This incomplete levee was 
seriously damaged by the flood of 1897, and no work has since been done on the 
levee by the local authorities. About 98,700 cubic yards of this levee have been 
incorporated in the new levee under construction by the United States. 

Work in this levee district by the United States has been carried on under allot- 
ments from the general funds at the disposal of the Commission. About 5} miles of 
levee are now completed to the Commission's standard grade and cross section. 

Between May 1, 1901, and April 30, 1902, no levee work has been done in this 
district, either by the United States or by local authorities. 

The following is a summary of the earth in the levees of the district: 

Levees in place April 30, 1902: Cubic yards. 

Erected by the United States 287,198 

Erected by local authorities 98,700 

Total 385,898 

This levee, as now completed, b^ns at the Cotton Belt Railroad embankment at 
the southeast edge of the town of Binlpoint, makes a loop around the large hole 
washed out in 1897, and thence follows the line of the old levee, all being completed 
to the standard Missisoppi River Commission levee grade. Its present length is 5 
miles and 2,000 feet From this point southward the levee line has been surveyed 
by the local authorities as far as the Mississippi-New Madrid County line. Accord- 
lag: to this Burvey, this part of the levee will be about 35 miles in length, will contain 
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aboat 3,076,660 cubic yards of earth, and is estimated to cost abont $461,500. From 
the county line to St John Bayou, at New Madrid, the distance by the levee line will 
be about 14 miles. This part of the levee line has not \)een surveyed, but j^ is esti- 
mated that it will require about 2.000,000 cubic yards of earth and will (tost about 
$400,000. There are tnerefore still recjuired about 5,076,650 cubic yards of earth to 
ramplete the levees of this district, at an estimated cost of $861,500. This estimate 
is in addition to the work required above Birdpoint, that part of this levee not being 
within the jurisdiction of the Commission. 

Redfoolleree dinlrict (.W to 60 miUs hdow CairOy L.), — This district extends from 
theblaffs at the city of Hickman, Kv., to the hif;h land near Slough Landing;, Tenn., 
a distance by river of 24 miles. The length of the levee when comnlele*! will l)e 
about 20 miles. The area that will l)e protected by this levee incluaen the entire 
bottom of Reelfoot Lake, extending from that {xiftion of Prairie Ridge that lies 
Boath of the Mississippi to the blnfi on the east, an area of about 310 S(|uare miles. 
This area is draineil mto Obion River, which empties into the Mississippi about 100 
miles below Hickman. 

No appropriation or allotment for levee work has yet l>een made by the United 
States, out in accordance with the river and harln^r act of June 6, KKK), the line of 
the levee was surveyed in July and August of that vear. The total amount of levee 
work necessary to complete the levee was estiniate<{ at 2,457,187 cubic yards and the 
cost at $400,000. 

In September, 1900, the levee commiBsicmers of Lake County, Tenn., contracted 
for the construction of all the levee that wa^ to Ix) in Tennet4»«e. This work was 
completed in February, 1902. From May 1, 1901, to April :%, MK)2, they did 440,710 
cubic vards of levee work at a contract price of 13.99 cents i)er cubic yard. Up to 
date toe entire expenses of the levee boani, including levee work, sux)erintendence, 
surveys, right of way, contingencies, etc., have been $90,414.41. 

A levee boanl has recently been formed in Kentucky, but has not yet done any 
levee work. 

Four and one-half miles of this levee are now constructed to full Mississippi River 
Commission grade and cross section. The atttual contents of the levee at present are 
455,414 cubic yards, leaving about 1,850,000 cubic yards of levee work still to be 
done. The cost of this work, including right of way, superintendence, (^ntingen- 
cies, etc., is estimated at $275, 000. 

Lower St. fYmicM levee district (79 In 298 mileit below Cairo, R.). — This district 
extends from the high lands about 9 miles below New Madrid to the mouth of the 
St Francis River. Its length by river is 219 miles. The length bv h^vee line when 
completed will probablv l^ about 210 miles. The area that will be [)rotected by 
the completed levee wifl bealx)ut 3,500 square mileii. 

The total length of levee already built is about 183 miles, divided into two se<^tions 
by an nnleveed interval of about 17 miles. The upper section is 166 miles long, 
beginning 1 mile alwve Point Pleasant, Mo. (79 R.), and ending near the head of 
Cat Island, Arkansas (253 R.). The lower section is 17 miles long, beginning at' 
Holtree Bayou, back of Council Bend (268 R. ), and ending near Walnut I&nd I.And- 
ing, Arkansas (282 R. ). The lower en<l of this levee has l>een destroyed by the cav- 
ing bank, and about 1 mile of it must be aban<l(me<l when an extension is made. 

On May 1, 1901, two pieces of levee work under contnu't had not l)een completed. 
Work on these was continued during the year, and l)oth were satisfactorily completed 
by Deceml^r 1. ' * 

No allotment has been made for this district during the year, Init in November the 
Commission directed that a portion of the high-water emergency fund of the district 
be nsed in building a loop around a t)oint in the levee threatened l)y a caving l>ank 
near Thompsons Landing, Arkansas (195 R. ). Work on this loop was begun in 
December and finished in Febniary. Its length is 4,584 feet. 

The levee work done between 'May 1, 1901, and April 30, 1902, consisted of 
"enlargement" work and the construction of one new lcK)p levee, and is all shown in 
the following table, the quantities there given including all kinds of levee work, 
embankment, banquette, excavations, etc. 



Station. 




WroBkbbio to 62/0.. 

From 82/44 to 87,'26 
Loop at 109^ 



Completed.' IMce 



Remarks. 



MUe$. Cu.jfardtt. I CVntt. 

145 29,350.6 23.50 9,725.9 cubic yanls in Hddition done during 

I I preeedinif year. 

176 j 15,147.0 , 12.50 72.161.3 cubic yanls in addition done durinK 

preceding year. 
195 29,923.6 12.24 
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Total levee work done, 74,327.2 cubic yards, at an average contract price of 16.74 
cents per cubic yard. All the above levee work was constructed to an elevation 
about ^eet below the established Mississippi River Commission levee ^rade. 

The total cost of this work to the United States was $17,072.88. This includes 
office 'expenses, Bui>erint«ndence, surveys, engineering expenses, contingencies, but 
excludes $9,068.67 earned by the contractors during the previous season and paid to 
them during this year. The average cost, including the above items, was 22.97 cents 
per cubic yard of levee work. 

In a<ldition to the above work by the United States, the St. Francis Levee Board 
of the State of Arkansas built about 12 miles of new levee from station 161/0 to station 
173/0 (245-253 R. ), to a grade about 3 feet bolow the standard adopted bv the Com- 
mission, and repaired the levee on mile sections 100, 1 41 , and 194. They did 864,166.3 
cubic yards of levee work at an average cost of 16.97 cents per cubic yard. Their 
expenses for all purposes, including right of way, drainage, office expenses, surveys 
and contingencies, during the period covered by this report, were $213,425.43. 

The only work done by the St. Francis Levee Board of the State of Missouri was 
to build a short loop levee, 1,185 feet long, across a salient of the old levee threatened 
by the caving Imnk about 2 miles below Caruthersville, Mo. (Ill R. ). This new 
loop contains 16,200 cubic yards of earth and cost $4,158. The total expenses of the 
board during the year were $4,758. 

During the period from May 1, 1901, to April 30, 1902, earth was added to the levee 

as follows: 

Cubic yards. 

By the United States 73,476 

By local levee boards and others 758, 490 

Total 831,966 

During this period there were lost or abandoned on ai^count of caving banks the 
following portions of the levee, which were constructed in part by the United States 
and in part by the levee boards: 



StatioiiH. 



29/31 + 85 to 29/44 + 75 . . 
108/34 + 25 to 109/25 + 50 
F./35 + 66UJG./3 h70... 



Below 
Cairo. 


Length. 


Amount. 


Put up by 
United 
States. 


Miles. 

Ill 
195 


Feet. 
1,290 

4. 405 


Cu. yanU. 
18,150 
20,680 
66,360 


Cu. yards. 
9,825 


284 2; 034 


66,360 



Put up by 

levee 

boards. 



Cu. yards. 
8,325 
20,680 



The following is a summary of the earth in the levees of this district: 

Cubic yards. 

Put up by the Uniteil States and in place April 30, 1901 4, 41 1, 576 

Added from May 1, 1901, to April 30, 1902 73,476 

Total 4,485,a52 

Lost or abandoned during the year 76, 185 

♦ — ^^^^— .^^^^.— ^^^^^ 

In pla(!e April 30, 1902 4,408,867 

Put up by levee boards and others and in place April 30, 1901 8, 859, 329 

Added from May 1, 1901, to April 30, 1902 758,490 

Total 9,617,819 

Lost or abandoned during the year 29, 005 

In place April 30. 1902 9,588,814 

Levees in place April 30, 1902: 

Erecteil by the United States 4,408,867 

Erected by local authorities 9, 588, 814 

Total 13,997,681 

The existing levees in this district are generally in good condition. The portion 

built previous to the 1897 flood has been greatly strengthened, and the new levees 

built since have been constructed to a height considerably above that flood line and 

with a Bub&tanti&l cross section. Practically all has been completed to an elevation 
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about 2 or 3 feet below the established Mississippi River Commission ^^rade and about 
6 miles to that grade, but a lai^ amount of banquette work is needed to complete 
the levee to the standard cross section. In several places the levee is threatened by 
caving banks, and around such places new loops must be constructed. 

As stated above, the levee is divided into two sections by an unleveed interval of 
aboat 17 miles. The lower stretch of levee is intact, but in the. upper stretch there 
ifl a gap 600 feet long on the loop back of the town of Point Pleasant (80 R. ). This 
18 owin^ to the failure of the local authorities to provide the necessary right of way. 
The Unit^ States had made a contract for the construction of this entire loop, but 
owing to the neglect of the levee board to purchase the right of way for this 600 feet, 
that length was not built. 

To completely close in the Lower St. Francis levee district, and to finish the exist- 
ing levee to the Commission's standanl grade and cross section will require about 
10,500,000 cubic yards of earthwork, divided as follows: 

To complete the upper section of existing levee. Point Pleasant to near Cat 

Island (l65mileH) 6,600,000 

To dose the gap between two sections ( 18 miles) 2, 000, 000 

To complete Tower section of existing levet^s ( 17 miles) 1, 000, 000 

To extend levee to mouth of St. Francis River ( 10 miles) 2, 000, 000 

This will prolmbly cost alxmt $1,680,000. This does not include the as yet unde- 
termined cost of new loop levees. 

White River levee district {306 to 385 miles below Cairo, R.) . — The length of this dis- 
trict by river is 79 miles, and by the levee line 74 miles. The levee starts at the 
loot of Crowley's ridge, at the upper end of the city of Helena, and the terminus is 
at the end of the back line of the La<^;onia Circle levee. The United States has con- 
trol of 64 miles of the levet% the remaining 10 miles of levee being maintained and 
controlled by the local boards, 8 of these miles consisting of the oack line of the 
Laconia Circle, and the other 2 being in front of the city of Helena. The territory 
to be protected is a narrow strin of from 8 to 30 miles in width, lying between the Mis- 
Bissippi and White rivers, ana having an area of about 910 square miles. Four 
breakis exist at present in this line, all made by the flood of 1897. The total length 
of the existing oreaks is about 10,000 feet, and all are situated within a distance of 
6 miles, near Modoc and Hugheys (335 to 341 R.) . 

At liie date of the last annual report one levee contract was in force, upon which 
work had not been b^gun, with Z. T. Anderson for enlargement work in Old Town 
Bend (321 R. ). This contract was satisfactorily completewl in December. 

No allotment for levee work in this district was made by the Commission during 
this year. 

The levee work done Ijetween May 1, 1901, and April 30, 1902, was all enlarge- 
ment work, and is shown in the following table, the quantities there given including 
all kinds of levee work, embankment, banquette, excavations, etc. : 



station. 


Below 
Cairo. 


Com- 
pleted. 


l»rl<!e. 


From 16ffl2 to 16/10 


821 


Cu. yard*. 
37,81.M 


Cmtn. 
24. 26 









Total levee work done, 37,815.4 cubic yards, at an average contract price of 24.25 
cents per cubic yard. 

The Dnited States expended in this district for levee construction betwwn May 1, 
1901, and April 30, 1902, the sum of $11,491.44. This includes office expenses, sui)er- 
intendence, surveys, engineering expenses, and contingencies. The average cost per 
cubic jrartl of levee work, including the above items, was 30.39 cents. 

Dnnng the year the local levee authorities have repaired and enlarged the levee 
on mile sections 2, 9, 10, 18, 19, 24, 25, 50, 51, and 52. They have added to the levee 
110,711 cubic yards of earth, at an average contract cost of 19.39 cents per cubic yard. 
Their total expenditure, including levee work, superintendence, surveys, office 
expenses, right of way, and contingencies, was $22,822.24. 

Daring the period from May 1, 1901, to April 30, 1902, earth was added to the levee 
as follows: 

Cubic yards. 

By the United States 36,777 

^ local levee boards and others 110,711 

Total 147,488 

Sup. Eng.— 02 7 
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None of the existing levee was lost or abandoned during the season on account of 
caving banks or from other causes. 
The following is a summary of the earth in the levees of this district: 

Cubic yards. 

Put up by the United States and in place April 30, 1901 6,048,707 

Added from May 1, 1901, to April 30, 1902 36,777 

Total 6,085,484 

Put up bv levee boards and others and in place April 30, 1901 1, 342, 023 

Added fnmi May 1, 1901, to April 30, 1902 110,711 

Total 1,452,734 

Levees in place April 30, 1902: 

Erected by United States 6,085,484 

Erected by local authorities 1, 462, 734 

Total 7,538,218 

The levee in this district is generally low and weak; some of it is still below the 
hi^h water of 1897; much consists of an old levee of good cross section, but of insuf- 
iicient height, upon which has been placed a topping with steep slopes and a narrow 
crown. Tliere are at present, as stated a]x)ve, four breaks in the system, with a total 
length of about 10,000 feet. To close these gaps and construct tlie levee to the Com- 
mission's standard grade and cross section will require about 8,800,000 cubic yards. 
Besides this, the levee for about the 4 miles above Beiths Landing (367 R.) is in 
serious danger of caving into the river, and it will be advisable, instead of raising and 
enlarging the existing levee, to build a new levee back of the present one, which will 
increase the above estimate by 300,000 cubic yards, makin|< a total yardage required 
to complete the present levee system of 9,100,000, which is estimated to coet about 
$1,820,000, including engineering expenses and other contingencies. The above 
estimate does not include any work on the back levee of the Laconia Circle, which 
is considered a private levee and not part of the regular system. 

Upper Yazoo levee district (244 to S65 miles belov) CdirOy L.). — The length of this 
distnct by river is 121 miles, and the length of the levee line 124 miles. The levee 
b^ns at the foot of the bluffs, about 14 miles below Memphis, and extends to the 
Coahoma-Bolivar coimty line, the southern boundary of the district. It is con- 
tinuous with the Lower Yazoo levee below that county line. The territory protected 
by the levee is about 3,281 square miles. 

On May 1, 1901, one levee contract had not been completed. The contract time 
had expired and the work was finished by the United States in November. 

No allotment for this levee district was made by the Commission during the year. 

The levee work done between May 1, 1901, and April 30, 1902, was all enlai^^ 
ment work, and is shown in the following table, the quantities there given includmg 
all kinds of levee work, embankment, banquette, excavations, etc. : 



station. 


Below 
Cairo. 


Completed. 


Price. 


Fn)in H. 8/9 to H. 11/0 


Maes. 
387 


Cu. yards. 
71,664.1 


Cents. 
19.44 







Total levee work done, 71,564.1 cubic yanls, at an average contract price of 19.44 
cents per cubic yard. 

The work was all completed by the United States to a grade about 2 feet below the 
standard established by the Commission. 

The total cost of this work to the United States was $16,286.73. 
This includes office expenses, superintendence, surveys, engineering expenses, con- 
tingencies, and excludes $1,427.81 earned by the contractors during the preceding 
season and paid to them this year. The average cost per cubic yard of levee work, 
including the above items, was 22.76 cents. 

In addition to the above work by the United States the local levee board enlaived 
and repaired the levees on mile sections 1 to 29, inclusive, 62, 64, 65, 76 to 78, indu- 
sive, 80 and 81, 12 H. to 19 H., inclusive, and 23 H., and built a small loop levee on 
mJhi fiectiion 19 H., doing in all 906,464 cubic yards of levee work at an average oon- 
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tract price of 16.19 cents per cable yard. The coet of this work was ^146,802.75, and 
the total expenses of the levee board for all i)urpo«es, including rieht of way, drain- 
age, office expenses, surveys, and contingencies during the period covered by this 
report^ were $193,131.80. 

During the period from May 1, 1901, to April 30, 1902, earth wa«i added to th& levee 
as follows: 

(/Ubic yardi*. 

By the United States 71,564 

By the local levee board 906,464 

Total 978,028 

None of the existing levee was lost or abandoned during the season on account of 
caving banks or from other causes. 
The following is a summary of the earth in the levees of this district: 

Cubic yards. 

Pot up by United States and in place April 30, 1901 6, 043, 422 

Added from May 1, 1901, to April 30, 1902 71,564 

Total 6,114,986 

Pat np by levee board and others and in place April 30, 1901 13, 147, 081 

Added from May 1, 1901, to April 30, 19(^2 906,464 

Total 14,053,546 
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Levees in place April 30, 1902: 

Erected by United States 6,114,986 

Erected by local authorities 14,053,545 

Total 20,168,531 

The levee of this district is generally in a very good condition, being completed 
to at least the standard cross section to a grade not more than 2 feet Ik^Iuw the stand- 
ard adopted by the Commission. At several placen, however, the levt^e is threatened 
by caving banks and must be replaced in the near futiure. According to the latest 
data the estimated amount of earth required to raise and enlarge this levi.'c line to 
the standajrd grade and cross section adopted by the Commission is approximately 
7,500,000 cubic yards. The average cost of this work will probably be about 18 cents 
per cubic yard, or a total of $1,350,000. 

GENERAL REMARKS ON LEVEE WORK IN ALL LEVEE DISTRICTS. 

Owing to the failure of the river and harbor bill and the consequent scarcity of 
funds, levee work has been confine<l to the completion of a few outstanding contracts 
and to the construction of one urgently needea loop around a threatened ]X)int in 
the levee. In consequence of the small amount of work done the coat of office and 
engineering expenses per cubic yard has Ijeen very high. 

There is at present no unfinished work under contract, all contracts having been 
completed. 

The total amount of levee work done during the year by the Unite<l States in the 
First and Second districts was 183,706.7 cubic yanls, at an average contract price of 
19.34 cents per cubic yard, and an average total cost of 24.41 cents per cubic yard, 
including superintendence, engineering, surveys, office expenws, etc. No expenses 
were incarrea during the year on account of high water. 

A map consisting of four sheets accompanies this report and shows the existing 
levees in these dismcts and the places where levee work has been done during the 
season, both by the United States and by the local levee authorities. 

SURVEYS, GAUGES, AND OBSERVATIONS. 

Daring the period covered by this report the following examinations and surveys 
have been made: 

Survey of part of Plum Point Reach. 

Minor examinations and surveys were made from time to time during the season 
in connection with work in progress or proposed. 
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PLANT. 

• 

Owing to scarcity of funds, operations under this head have been restricted to the 
ordinary care of the plant and the al^solutely necessary repairs to that portion of it 
to be used in the restricted operations of the season. The cost of these repairs was 
$702.09, and of the care of plant $13,309.29. The plant pertaining to the district is 
now stored near Memphis, the floating property being moored to the left bank a 
short distance below the Memphis bridge. Much of the plant is now in poor con- 
dition and must be almost entirely rebuilt to make it serviceable for future work. 
(Further details will be found in the report of Assistant Engineer Nolty.) 

Accompanying this report and fonnmg part of it are the following papers and 
drawings: 

Report of Assistant Engineer Nolty on operations at Plum Point Reach. 

Report of Assistant Engineer Rees on operations at Hopefield Bend and in Wolf 
River. 

Report of Assistant Engineer Nolty on care of and rejmirs to plant. 

Money statement. 

Abstract of proposals. 

List of civilian engineers employed from May 1, 1901, to April 30, 1902. 

Map of Plum Point Reach. 

Map of Memphis and Wcinity. 

Map showing existing levees. First and Second districts (four sheets). 

Respectfully submitted. 

E. EVELETH WiNSLOW, 

Captain of Engineers. 

Col. Xmos Stickney, 

Corps of EfunneerSy U, S. Amii/f 

Jrreeident Missisgippl River Commission. 



REPORT of MR. AUG. J. NOI/TY, ASSISTANT ENGINEER, ON CONfirTRUCTION WORK IN FIRST 

DISTRICT DURING SEASON OF 1901-1902. 

Memphis, Tenn., April SO^ 190S, . 

Captain: I have the honor to submit my annual report of operations of the con- 
struction party operating at Plum Point Reach for the year ending with April 30, 
1902. 

Daniels Point. — An examination made here during the summer of 1891, while the 
river was at a fairly low stage, disclosed considerable damage to some of the crib 
dikes placed in 1899 and 1900. The upper 1900 dike waa found to have slid down so 
that tne crown at the shore end, which was oridnally at the 30-foot stage, was now 
at about the 5-foot contour. The smaller 1900 dike had slid down and out into the 
river, the lead showing 20 feet of water over it. The lower 1899 dike had been so 
much undermined along its downstream face that it was partly tilted over and had 
slid down the slope sidewise for a short distance. One of the salient points strength- 
en«i in 1899 had been cut away about one-half in width by eddy erosion. 

•J he project for the season^s work was simply to make such repairs as were possi- 
ble with the available funds, in the hope that they would check further damage 
until funds sufficient to make more extended repairs became available. A careful 
examination upon the arrival of the construction party made it apparent that the 
small sum available for repairs here waa entirely inadequate to permit of any reimirs 
to either of the 1900 dikes. The repaire therefore were confinea to restoring the 1899 
dike, rebuilding the damaged salient^ and constructing a small dike as an eddv 
breaker in the interval between them. The salient was restored by means of brush 
and stone filling, and its toe protected by a small connecting mat. Work was begun 
here October 9 and completed October 16, all brush here and at Fletehers Bend hav- 
ing been previously cut oy hired labor. The brush cost $1.18 per cord on bai^gee. 

Tlie following is a summary of the work done: 

Repairs to three crib dikes, aggregating 15,290 cubic feet. 

One connecting mat, 37.5 squares. 

Paying buik, 178 square yards. 



• 
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The total field cost was $1,653.73, distributed as follows: 

Labor, including superintendence and subsistence $846. 73 

Brush, 184 cords , 217.92 

Stone, 185 cubic yards 277. 60 

Miscellaneons materials, etc 27. 36 

Towing 284.22 

Total 1,653.73 

' Fletchers Bend. — An examination ma<le here durinj? the summer showed that the 
work of 1888 had suffered some damage at its up]>er eu^l, the damage apparently 
consisting of a separation between the subatjueoas and upper bank revetment, caused 
hy the settling of the former work. Careful investigation seemed to show that the 
nver mats were still in good condition, and that therefore the damage could be 
repaired by placing a narrow connecting mat to restore proi)er connection between 
the bank and the river mats, and by regrading and repaving the narrow zone of 
damaged upper work, 815 linear feet of connecting mat being required. Of this, 2o5 
feet were 40 feet wide and the balance 50 feet. The average width of the damaged 
paying, measured on the slope, was 7 feet. The repairs terminated just below a laiige 
washout, caused by the discharge of surface drainage through a ditch cut by farmers 
to drain their land; this was repaired by a brurih and stone filling, so placed as to 
prevent any further enlargement of the hole, while not interfering with the free dis- 
cbarge through the drain. 

Work was Begun here October 16 and completed Noveml^er 2, the latter date mark- 
ing the termination of the season's work. 

The following is a summary of the work done: 

Three conneding mats, aggregating 382 squares. 

Bank paving, 806 sc^uare yardS. 

Brush and SxmQ fillmg in holes, 122 cubic yards. 

The total field cost was $4,146.4iB, distributed as follows: 

Labor, including superintendence and sul^sistence $1, 717. 78 

Brush, 510 cords 604.03 

Stone, 657.29 cubic yards 985. 94 

Miscellaneous materials, etc 54. 74 

Towing 783.99 

Total 4,146.48 

Cost of season's work: 

Daniels Point 1,653.73 

Fletchers Bend 4,146.48 

Surveys 113.14 

Total 5,913.35 

Respectfully submitted. 

Aug. J. NoLTY, 

Assisted Engineer. 

Gapt. E. EVELETH WiNBLOW, 

Corps of EnffineerSf U. K Army, 



BBFOBT OF MB. W. M. REES, ASSISTANT ENOINEEB, OX WORK IN THE SECOND DISTRICT 

DURING SEASON 1901-2. 

Memphis, Tenn., April SOj 1908. 

Captain: I have the honor to submit the following report of operations at Hope- 
field Bend and in Wolf Hiver during the year ending April 30, 1902. 

hopbfield bend. 

The hi^h water in the spring of 1901 was of very moderate proportions, and did 
but little injury to the works, and when the water had fallen it was found that the 
dike built at the lower end in 1900 for an *'e<idy breaker" had been quite successful, 
and had caused large deposits in its immediate vicinity, especially just along its 
downstream side, against which the eddy current impinged. 
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In the large pocket at station 42^ which had been formed in 1898 and revetted during 
the same year, there was a very violent eddy, and when the water fell a crack was dis- 
covered in the paved slope just above the edge of the mattress and parallel thereto, 
while the mattress had settled some. This was the second time that this bank had 
cracked since the pocket was revetted, which was no doubt the result of the 
very violent eddy combined with the extreme steepness of the bank just under the 
low-water line. To prevent the recurrence of these faults it was decided to place 
across the middle of the pocket a crib dike of a length to extend from near the top 
of the dry bank to a short distance beyond the steep slope, and of sufficient height 
to destroy the violence of the eddy. It was believed that such a crib dike, togetner 
with the deposits it would accumulate, would act as a sustaining wall or buttress and 
prevent further faulting. 

The head of the lower 1899 mat was turned over for a short distance, the result no 
doubt of its having been too lightly ballasted, and its having been sunk on some 
obstructions which held it off the bottom. This was repaired by weighting it with 
'stone and placing a ridge of stone along the upstream sioc of the head. 

One of the shore dikes terminates just at tnis mat head, and the lower portion of 
this dike being on soft n-ound had settled some, so it was raised to its origmal grade 
with a brush filling and stone paving. 

The other repairs found necessary developed when the river fell to a very low 
stage and exposed the bank, on which there was an insufficient stone covering, and 
this was supplied. 

The field work was begun October 8 and continued until December 10. 

The crib dike built in the pocket at station 42 was of the usual brush and pole con- 
struction. It was 190 feet long, of which 120 feet was below the low-water Ime. The 
riv(^r portion was 22 feet wide at the base and 6 feet wide at the crown, and had a 
maximum height of 14J feet. Its outer end was sunk in 38 feet of water. The dry 
or upper bank portion was 8 J feet high at the low-water line, and tapered to zero at 
70 feet up the slope of the bank. It had a 4-foot crown, and side slopes of 1 on IJ, 
arranged in Bteps to hold the stone with which it was completely paved. The total 
volume of the dike was 747 cubic yards. 

A new crib dike was built at the lower end of the work, about 200 feet below the 
1900 dike and parallel to it, and was all above the low-water line^ with its top join- 
ing the top of the bank. It was built and paved over the same as the dry end of the 
dike above described, was 116 feet long by 10 feet maximum height, and contained 
513 cubic yards. 

The other work consisted in placing 100 cubic vards of stone ballast on the turned- 
over mat head; building up the sunken crib dike abreast of this with 20 cords of 
brush and covering it witn 50 cubic vards of stone; filling a drainage gully at the 
extreme end of the revetment with about 10 cords of brush and 10 cubic yards of 
stone, and distributing 300 cubic yards of stone over the bare places exposed by the 
very low water. 

One barge of stone, containing 398.5 cubic vards, was purchased, and the l>alance, 
460 cubic >^ards, was taken from the stock pile on the bank; 460 cords of brush were 
cut with hired lalx)r from the Memphis bar, at a cost of $442. 41. 

The work done and cost was as follows: 

Crib dikes constructed, 1,260 cubic yards. 

Labor, including superintendence $1, 712. 65 

Brush, 430 cords 413.55 

Stone,398.5 cubic yards 537.75 

Towing 94.83 

Ice 5.00 



Total 2,763.78 

The cost includes the paving of 312 square yards of surface of the dikes. (Dost per 

ibic yard in nlace, $2.19. 

Repairing old work and building drain at gully: 



Labor, including superintendence • • $835.69 

Loading 460 cubic yards of stone 149.88 

Brush, 30 cords 28.86 

Ice 2.00 

Total 1,016.43 
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Summary. 

Coat of dikes $2,763.78 

Go8tol other repairs..... 1,016.43 

Total field cost 3,780.21 

Memphis office expenses 1,619.56 

Total expenditures, May 1, 1901, to April 30, 1902 5,399. 77 

The present condition of the Hopefield revetment is good, and no work is reouired 
other inan may be necessary from time to time to maintain it in ito present c&cient 
oondition. 

DREDGING WOLF R1VEB. 

This work was resumed in the summer of 1901 as soon as the river had fallen to a 
sufficiently low stage for operating the dredge. The same plant was used as during 
the previous season, operated with a single crew only, the funds availahle not being 
Baffideot to permit both day and night work. 

The first dredging was done July 23 and the last December 16, when the winter 
rise began. 

Althouj^h the river was considerably lower than in 1900, better navigable dei>ths 
were maintained over a longer stretch of river, and with less volume of dreiiging, 
showing the improvement which the 1900 work made in the channel. 

The stage of tne river July 23 was 7.5 feet; it then fell to 3 feet on August 15, rose 
to 16.7 feet August 29, fell to 4.4 feet September 19, rose to 8.5 feet September 28, fell 
to 2 feet October 21, and continued below this stage until December 13, when it 
bej^an to rise rapidly. For two weeks it was at the zero stage and under, the lowest 
being — 0.3 foot on December 1. The high stage in the latter part of August was due 
to a rise in the Mississippi River. 

On Auffust 23 the river became too high for channel dredging, and the dredge was 
employed from that date to the 30th, inclusive, in cutting off a prominent salient 
just under the railroad incline. From August 31 to September 4, inclusive, opera- 
tions were suspended on account of the hi^h stage, but work was resumed the next 
day in the ch^nel. On September 13 Wolf River began rising rapidly as the result 
of heavy local rains over its entire drainage basin. By the next morning the rise at 
the railroad bridge was 3 feet, and the current too strong for dredging. The rise 
continued until the 16th, when it began to fall slowly; dredging was attempted on 
the 17th, but was soon abandoned, as the current was still too strong for the steamer 
to handle the dump scows with safety. On the night of the 17th the flood from the 
head branches of tne river appeared and the next morning added 3 feet to the stage 
at the railroad bridge, and during the entire day the river was filled with running 
timber and driftwood. It was not imtil the 23d that the current decreased suffi- 
ciently for a resumption of work. 

This rise was the greatest that had occurred for a number of years. The Missis- 
sippi at the time was low and falling, making conditions favorable for the formation 
of a high slope in Wolf River and a resulting high velocity, and this for several 
daya ezoeedea 8 feet per second. 

The effect of the run-out on the channel was detrimental instead of beneficial, for 
while considerable of the finer material of the bed was scoured out, probably larger 
volumes of coarse sand and gravel were brought down from the upper part of the 
river and deposited in the dredged cuts, the navigable depths of which were decreased 
in quite a number of places. 

A good navigable channel was maintained for 2^ miles from the mouth until Octo- 
ber 21, after which date and for the balance of the season a good channel for boats 
drawing 4 feet was maintained to a short distance above the site of the old water- 
works, or about 1} miles from the mouth. 

All the dredgings were loaded into dump scows and towed to deep water in the 

Mississippi and then dumped. 

Summarizing the work done, there was removed the following: 

Cubic yards. 

From the month to the railroad incline 36,035 

From the railroad incline to Bayou Gayoso 4, 705 

From the shoal above the mouth of Loosa Hatchie to the old waterworks site. 3, 080 

From the old waterworks site to the Anderson-TuUy mill 3, 840 

From the shoal just below the railroad bridge to a quarter mile above the 
bridge 4,400 

Making a total of 51,060 
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In addition there were removed 80 saw logs, 4 snags, and 11 other obstmctions. 

The dredge was engaged for a total of 985f working hours, of which 89} were lost 
in repairing machinery, etc., and 59 in moving for passing boats, etc., or the total 
time lost was 140 J hours, being about 14 per cent of the dredging time. The dredg- 
ing rate was therefore 60 cubic yards per hour for actual dredging time, or 52 
cubic yards per hour for total time, and this does not include the time consumed in 
removing logs, snags, etc., of which no record was kept. 

The field cost was as follows: 

For operating dredge: 

Labor $2,273.00 

Fuel 621.00 

Machinery repairs 238. 12 

Oils and engineer's supplies 51. 11 

Ice 17.40 

13,200.63 

For operating towboat. 

Labor 1,447.00 

Fuel 214.50 

Machinery repairs, etc 23. 04 

Oils and engineers' supplies 12. 00 

Ice 10.20 

1,706.74 

Total field cost 4,907.37 

Cost per cubic yard, 9.61 cents against 11.33 cents last year, when the dredge worked 
with double crew. 
The total expenditures from May 1, 1901, to April 30, 1902, were as follows: 

For operating dredge and towboat as above $4, 907. 37 

For repairs made to fioating plant 636. 12 

For care of plant in ordinary 145. 00 

For Memphis oflSce expenses 657. 67 

For surveys 94. 15 

Total 6,440.31 

Cost per cubic yard on basis of total expenditures, 12.61 cents. 
Respectfully submitted. 

W. M. RsES, 

AsgistarU Engineer, 
Capt. E. EvBLKrH Winslow, 

Corps of Engineers, U, S, Army, 



BEPOBT OF MB. AUG. J. NOI/TY, ASSISTANT ENGINBBB, ON CABE OP AND BEPAIB8 TO 

PLANT FOB YEAB ENDING APBIL 30, 1902. 

Memphis, Tenn., April SO, 1909, 

Captain: I have the honor to submit my annual report of the "Care of and 
repairs to plant" party for the year ending April 80, 1902. 

Owing to the failure of the river and harbor bill to become a law and the oonse- 
quent shortage of funds, repairs were limited to such plant as was reouired for the 
season's work at Plum Point Reach, Hopefield Bend, and dredging ot Wolf River, 
and the repairs made consisted simply in making the plant seaworthy for a short 
season's work. 

The following is a list of plants operated upon and the cost of each piece: 

Wolf River dredaing outfit, — Dreclge Wolf: Renewing compre^ied fiber lining on 
friction cones, calking hull and deck, overhauling machinery and riflKing, and 
repairing roof; cost, $226.67. Tug Abbot: Minor repairs were made to ttus boat at 
a cost of $55.62. Dump scows: The sides, decks, ana bins of these two scows were 
calked and pitched at a cost of $166.62. 

Construction plants Plum Point Reach, — One mooring, one mat, and four brush 
barges were patched and calked for the season's work at a cost of $116.81; one 
headouarters boat, one quarter boat, and the towboat Graham were placed in serv- 
joeable condition at an aggregate cost of $53.12. 
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Construction plant, Hopefleld Bend. — One mooring, one mat, and two brush barges 
were made ready for service on this work at a cost of $83.25. 

Repairs to plant for Wolf River work $448.91 

Repairs to plant for Plum Point Reach work 169. 93 

Repairs to plant for Hopefield Bend work 83. 25 

$702. 09 

Care of plant 13,309.29 

Total for care and repairs 14, Oil. 38 

Pile drivers Nos. 19 and 20 and grader No. 40 were inspected and condemned by 
proper authority during the year. 
Respectfully submitted. Aug. J. Nolty, 

AsmtmU Engineer. 

Capt. E. EVELETH WiNSLOW, 

Corps of Engineers^ U. S. Army. 



FINANCIAL STATEMENT. 

Appropriation for improving Mississippi River ^ First and Second districts. 

HICKMAN, KY. 

July 1, 1901. Balance unexpended $2, 413. 39 

June 30, 1902. Amount expended during fiscal year 1, 536. 61 

July 1,1902. Balance unexpended 876.78 

July 1, 1902. Balance available 876.78 

NEW MADRID, MO. 

July 1, 1901. Balance unexpended 3, 765. 40 

June 30, 1902. Amount expended during fiscal year 1, 974. 49 

July 1, 1902. Balance unexpended 1,790.91 

July 1, 1902. Balance available 1,790.91 

Amount that can be profitably expended in fiscal year ending June 30, 

1904 ; 5,000.00 

CARUTHERSVILLE, MO. 

July 1, 1901. Balance unexpended 401. 39 

Jane 30, 1902. Amount expended during fiscal year 399. 96 

July 1, 1902. Balance unexpended 1. 43 

July 1,1902. Outstanding liabilities 1.43 

Amount that can be profitably expended in fiscal year ending June 30, 

1904 50,000.00 

PLUM POINT REACH. 

July 1,1901. Balance unexpended 6,644.60 

June 30, 1902. Amount expended during fiscal year 5, 952. 61 

July 1, 1902. Balance unexpended 691.99 

July 1,1902. Outstanding liabilities 91.99 

July 1,1902. Balance available 600.00 

Amount that can be profitably expended in fiscal year ending June 30, 

1904 100,000.00 
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HOPEFIELD BEND. 

July 1,1901. Balance unexpended 18,420.00 

June 30, 1902. Amount expended during fiscal year 6, 112. 07 

July 1,1902. Balance unexpended 2,307.93 

July 1, 1902. Balance available 2,307.93 

Amount that can 15e profitably expended in fiscal year ending June 30, 

1904 26,000.00 

MEMPHIS, TENN. 

July 1, 1901. Balance unexpended 6, 607. 61 

June 30, 1902. Amount expended during fiscal year 6, 129. 61 

July 1,1902. Balance unexpended 377.90 

July 1,1902. Balance available 377.90 

Amount that can be profitably expended in fiscal year ending June 30, 

1904 10,000.00 

HELENA, ARK. 

July 1,1901. Balance unexpended 2,374.62 

June 30, 1902. Amount expended during fiscal year 1, 984. 04 

July 1,1902. Balance unexpended 390.48 

July 1, 1902. Balance available 390.48 

Amount that can be profitably expended in fiscal year ending June 30, 

1904 26,000.00 

UPPER ST. FRANCIS LEVEE DISTRICT. 

Amount that can be profitably expended in fiscal year ending June 30, 

1904 76,000.00 

LOWER ST. FRANCIS LEVEE DISTRICT. 

July 1, 1901. Balance unexpended 32,201.61 

June 30, 1902. Amount expended during fiscal year 22, 128. 21 

July 1,1902. Balance unexpended 10,073.30 

July 1,1902. Outatandmg liabilities 273.30 

July 1, 1902. Balance available 9,800.00 

Amount that can be profitably expended in fiscal year ending June 30, 

1904 200,000.00 

WHITE RIVER LEVEE DISTRICT. 

July 1, 1901. Balance unexpended 14,736.92 

June 30, 1902. Amount expended during fiscal year 10, 623. 40 

July 1,1902. Balance unexpended 4,213.62 

July 1,1902. Outstanding liabilities 213.62 

July 1,1902. Balance available 4,000.00 

Amount that can be profitably expended in fiscal year ending June 30, 

1904 100,000.00 
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UPPER YAZOO LEVEE DISTRICT. 

July 1,1901. Balance unexpended $26,646.22 

June 30, 1902. Amount expended during fiscal year 19, 098. 10 

July 1,1902. Balance unexpended 7,647.12 

July 1,1902. Outstanding liabilities 647.12 

July 1, 1902. Balance available 7, 000. 00 

Amount that can be profitably expended in fiscal year ending June 30, 

1904 70,000.00 

REELFOOT LEVEE DISTRICT. 

Amount that can be profitably expende<l in fiscal year ending June 30, 

1904 60,000.00 

SURVEYS, GAUGES, AND OBSERVATIONS. 

July 1, 1901. Balance unexx)ended 331.96 

June 30, 1902. Amount expended during fi^f<;al year 212. 90 

July 1, 1902. Balance unexpended 119. 05 

July 1,1902. Outstanding liabilities 119.06 

Amount that can be profitably expended in fiscal year ending June 30, 

1904 5,000.00 

PLANT, FIRST AND SECOND DISTRICTS. 

July 1, 1901. Balance unexpended 17, 768. 60 

June 30, 1902. Amount expended during fiscal year 13, 760. 18 

July 1, 1902. Balance unexpended 3,998.42 

July 1,1902. Outstanding liabilities 498.42 

July 1,1902. Balance available 3,500.00 

Amount that can be profitably expended in fiscal year ending June 30, 
1904 100,000.00 

APPROPRIATION FOR IMPROVING HARBOR AT MEMPHIS. TENN. (WOLF RIVER). 

July 1, 1901. Balance unexpended 138. 37 

June 30, 1902. Amount expended during fiscal year 138. 37 

APPROPRIATION FOR LEVEE IN VICINITY OF WALNUT BEND, ARK. 

Amount appropriated by river and harbor act approved June 13, 1902. . . 90, 000. 00 

July 1,1902. Balance unexpended 90,000.00 

July 1,1902. Balance available 90,000.00 

MISCELLANEOUS. 

July 18, 1901. Amount received from proceeds of Government property. 255. 00 
Feb. 6, 1902. Amount received from B. F. Dame for rent of island in 

the Mississippi River, near Australia, Miss., for year 

1902 1.00 

256. 00 

July 18, 1901. Amount deposited to credit of Treasurer of the United 

States, account proceeds Government property 266. 00 

Feb* 6, 1902. Amount deposited to credit of the Treasurer of the United 

States on account rent of island in Mississippi Kiver, 

near Australia, Miss., for year 1902 1. 00 

256.00 
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Appendix 3. 

Report of Cait. Charles L. Potter, Corps of Engineers, upon Operations in 

THE Third DifirrRicr. 

United States Engineer Office, 

MemphiSy Tenn.j May gOj 190£ 

C-olonel: I have the honor to submit the following report of operations in the 
Third district, improving Mississippi River, from May 1, 1901, to May 1, 1902: 

The Third distnct extends from the Coahoma-Bolivar County line on the left bank 
(365 L.), and the mouth of White River on the right bank (393 R.), to the latitude 
of Warren ton, Miss. (607 L. ). In its improvement works of l>ank protection have 
been executed at I^ke Bolivar Front, Ashbrook Neck, Greenville Harbor, Lake 
Providence, and Delta Point; the systematic improvement of Lake Providence Reai^h 
was attempU^d, and levees have been constructed and enlarged in the Upper Tensas 
and Lower Yazoo levee districts. All of these localities are shown on the accom- 
panying iiiaj) of the Third district. 

The operations of the past year have included repairs to the revetment at I^ke 
Providence, the constniction and maintenance of levees, towing stone, brush, and 
poles for the season's work, the repair and care of plant, and sur^'eys of Lake Provi- 
dence Reach and Choctaw Bend. 

LAKE BOLIVAR FRONT (417 miles below Cairo). 

The revetment at this place was built to hold a bank whose caving endangered a 
large levee across the head of Lake Bolivar. About 4,250 linear feet of revetment 
were constructed in 1888-89, and repairs were made in 1889, 1892, and 1893. Details 
of the work are given in the Annual Reports of 1889, pafi:e 2704; 1890, page 3252; 1893, 
page 3752, and 1894, page 2919, and maps accompany the reports of 18^ and 1890. 

No work has been done since 1894. The revetment at tnis place is protected to 
some extent by a narrow bar formed a short distance from the work, and the ten- 
dency of the river appears to be towanl taking this outcide channel at all stages, the 
caving of Island 76 arK)ve and a hard point at the lower end of the island throwing 
the current away from the revetment. There are a few places where the upper 
bank paving has been disturbed, probably occasioned! by the use of this point as a 
landing for steamers, but this damage can easily be repaired by a few baraeloads of 
stone. With these exceptions the revetment is in good condition for a length of 
3,775 feet. The total expenditures under this allotment have been $145,358.04. 

ASHBROOK NECK (446 miles below Cairo). 

The revetment at this place was built to prevent a threatened cut-off, the mini- 
mum distance across the neck having been reduced to about 2,000 feet. About 
2,820 linear feet of revetment were constructed in 1890-91, 4,300 feet in 1891-92, 2,610 
feet in 1892-93, 1,475 feet in 1894-95, and repairs, principallv to upper bank paving, 
were made in 1893-94 and 1897-98. Repairs were also made fb 1899-1900. In the 
season 1900-1901, 4,000 feet of standara mat, 250 feet wide, were laid to reenforce 
the upper half of the work, and one large break repaired. A levee 7,300 feet long 
was built along the axis of the neck in 1891-92 to prevent flow across the neck, but 
it was destroyed in the next flood. Details of the work are given in the Annual 
Reports of 1891, page 3639; 1892, page 3170; 1893, page 3752; 1894, page 2920; 1895, 
page 3805; 1898, page 3370; 1899, page 3537; 1900, page 4825, and 1901 (Sup.), jjage 
267. Maps accompany the reports of 1892, 1893, 1900, and 1901. 

No work has been done during the past year. 

The revetment covers a distance of nearlv 10,000 feet, and is in good condition, but 
may need some repairs in the futun*, and should be reenforced with a fascine mat 
over the remainder of the work. 

The total expenditures under the whole allotment have l)een $567,458.25. 

GREENVILLE HARBOR (478 miles below Cairo). 

The revetment at this place was built to protect the town of Greenville, which 
was rapidly caving into the river when the work w^as begun in 1887. The first proj- 
ect was to nold the bank with submergeil spur dikes, consisting of cribs restins on 
foundation mats. In 1887. 1888, and 1889 12 crib dikes were built and 1 longitudinal 
pile dike, and mats were placed between some of the spur dikes. Caving continacd, 
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however, in the bend above, and during the flood of 1891 the upper dikes were 
flanked, 4 spur dikes and the longitudinaldike being carried away. The revetment 
of the bank above the remaining dikes was then lx;gun, 6,600 linear feet being built 
in 1891-92, 4,450 feet in 1892-93, and 3,087 feet in 1894-95, woven mats being used in 
all this work. Repairs were made to upper bank paving in 1893 and 1894. In the 
flood of 1894 the upper remaining spur dike w^as carriecTaway, leaving 7 spur dikes 
still in position. Breaks in the revetnient were repaired by the conntruc'tion of about 
677 linear feet of new revetment in 1896, using fascine mats, and 1,850 feet in 1897-98, 
together with considerable new upper-bank work. In 1899 extensive repairs were 
made by sinking 5;108 linear feet (14,666 squares) of channel mat and 10 pocket 
mats, amounting to about 2,843 8(]uares, and paving 5,882 squares of bank. Three 
small dikes were also built to prevent wash on top of the bank, which threatened 
to flank the line. Some small repairs were made in 1899-1900. In the season 
1900-1901 two breaks were repaired, and about 1,100 feet of channel mat were built 
to reenforce'the old type of mat. 

The details of the above operations are given in the Annual Reports of 1888, page 
2280; 1889, page 2706; 1890, page 3240; 1892, page 3173; 1893, page 375:^; 1894, page 
2920; 1895, page 3805; 1897, page 3726; 1898, page 3370; 1899, page 3538; 1900, page 
4825, and 1901 (Sup.), page 267. Maps accompany the reports of 1888, 1889, 1890, 
1892, 1893, 1899, 1900, and 1901. 

A cave has recently occurred in the revetment and is now alx)ut 300 feet long 
(ranges 104-107), but appears to Ihj confined to the upper ])ank paving and does not 
appear serious, but, owmg to the fact that it is at the upj)er end of Uie work, may 
call for some extension ofthe work during the (doming season. There are also left 
about 600 feet of the old type of mat which should be reenforced with new standard 
mat. This was in the project for 1900-1901, but owing to la(!k of funds had to be left 
undone. 

No work has been done during the ^last year. 

The length of revetment work at this place is al)out 1 1,(500 feet, and al)out 2,900 
feet is protected by the dikes IhjIow; all of which revetment appears to be in gofxi 
condition except at the point above mentione<l. The total expenditures have been 
$878,058.77, not including $42,277.10 contributed by the town of Greenville in 1887. 

LAKE PROVIDENCE REACH (517 to 552 milcs bclow Cairo). 

Earlier works, — This was one of the reaches first selected bv the Mississippi River 
Commiseion for systematic treatment. The least low-water depths on its crossings, 
before its improvement was undertaken, are variously reported as 4 J and 5 feet. The 
original project provided for giving the low-water channel an approximately uniform 
width of 3,000 feet, by constructing contraction works, closing all the chutes, and hold- 
ing the caving banks. Instead of covering the entire reach of 35 miles, however, as 
originally intended, the works as built were confined to a reach of about 20 miles, 
from 522 to 542 miles .below Cairo. Operations were begun in 1882 and actively 
proeecated until 1885, and some repairs were made to these earlier works in 1886 and 
1888-89. The Duncansby, Mayers ville, Baleshed, and Stack Island systems of dikes 
were constructed on the Mississippi side of the channel and the Cottonwood and 
Elton systems on the Ix)uisiana side, and bank revetnient was constnu^ted at Ijouis- 
iana Bend and Mayersville Island. The total lengths of the various constnictions 
were about as follows: 112,396 feet of i>ile dikes, 48,238 feet of foot mats Ixjtween 
dikcB, 16,547 feet of foot mats along the dikes, 5,588 feet of screens in front of the 
dikes, 13,561 feet of wattling between dikes, 520 feet of shore revetnient at the ends 
of dikes, and 33,476 feet of bank revetment. 8ee Annual Report of 1895, page 3843, 
for a taonlar summary of the work. The details of these workn are given in the 
Annual Reports of 1883, page 2285; 1884, page 2814, and 1885, pages 2748 and 2960. 
MapB accompany the reports of 18a3, 1884, 1888, and 1889. 

These earlier works had a beneficial effect on the channel, but they were compara- 
tively weak, and were lost, partly through lack of funds for their maintenance and 
CongreBsional limitation of tlie use of bank revetment. The Duncannby system was 
reported as practically destroyed by 1886, the Louisiana Bend revetment by 1887. 
and by 1889 only portions of tne system at Baleshed Bar and Stack Island remained 
out of all the works that had been built. Parts of these are still in existence where 
not exposed to the destructive action of the river. 

LowMiana Bend revetment (^5S2 R.). — In 1889 active work was resumed. It was 
decided to revet the caving bank near the head of the reach in Louisiana Bend, hop> 
ing thofl to give greater permanence to the channel throughout the reach. About 
6^ linear feet of revetment were built in 1889-90, 5,224 feet in 1891-92, and 5,835 
feet in 1892-93, when further ojKjrations were susi)ended. The type of revetment 
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used was much stronger than that formerly employed, cousistiDg of woven mats 
below water, 260 to 345 feet wide, and upper bank paving of stone 10 inches thick. 
On account of the imstable nature of the bank along the mouth of Old River it was 
necessary to make some repairs each year to the upper bank paving where sloughs 
occurrecl during low-water stages, and in 1892 and 1893 seven short spur dikes of 
brush and stone were built on the upper bank where the high waters caused scour- 
ing behind the revetment. Breaks in the revetment were repaired in 189d-97 by the 
construction of about 1,247 linear feet of new revetment, usmg fascine mats. The 
details of these operations are given in the Annual Reports of 1890, page 3229; 1892, 
page 3177; 1893, page 3754; 1894, page 2921; 1895, page 3806; 1896, page 3653; and 
1897, page 3727. Maps accompany the reports of 1890, 1892, 1893, and 1896. 

After the flood of 1897 a number of breaks appeared between ran^ 127 and 156. 
Thorough repairs would have required the practical renewal of this portion of the 
revetment. In view of the small amount oi available funds and the difficulty that 
had been experienced in holding this part of the bank, it was decided to abandon 
this part of the work for the present. 

No work of construction has been done here during the year and none is recom- 
mended. The length of revetment, including the alwve breaks, is about 15,820 feet, 
measured along the shore edge of mats. 

LaJce Froftrideiice revetment {540 R.V — This revetment (see accompanying map of 
revetment at Lake Providence) was Duilt to hold a rapidly caving iMUik that threat- 
ened to destroy the town of Lake Providence and the unportant levee across the foot 
of the lake. About 4,780 linear feet of revetment were built in 1894-95, 5,360 feet in 
1895-96, and repairs to upper bank paving were made in 1898. In January, 1899, 
work was begun to extend the revetment a short distance up river, but after sinking 
two small mats the river rose and work was suspended. In 1899-1900 the revetment 
was extended up river 1,200 feet and two breaks repaired. In 1900-1901 the revet- 
ment was extended up river 1,800 feet and existing breaks and several that occurred 
during the progress of the work were repaired. The details of the work are given in 
the Annual Reports of 1895, page 3806; 1896, page 3653; 1898, page 3372; 1^, page 
3540; 1900, page 4826; and 1901 (Sup.), page 268. Maps of the work accompany the 
reports of 1896, 1900, and 1901. 

The approved project for 1901-1902 contemplateil the repair of several breaks in 
the revetment, at an estimated cost of $50,000, which was transferred from the levee 
districts and allotted from funds in the hands of the president of the Conmiifision. 
The repairs were completed according to project. For details of the season's work 
see reports of Mr. Arthur Rider and Mr. George C. Thomas, appended. 

The length of this revetment work is now about 12,800 feet, and is all apparently 
in good shape. 

Dredging. — The project for the past season also contemplated dredging across the 
point of Stack Island Bar, to assist an apparent tendency of the river to go in that 
direction and thus relieve the great strain on the revetment near the upper end, and 
especially at the salient point at range 1 10. ( See accompanying map, showing dredged 
channel and surveys over dredged area. ) The dredge Gamma began work on the 
cut October 22, 1901, and continued work to December 2, 1901, working forty days. 
The channel silted up some, but kept open as well as was expected, two surveys 
made in January and February, after two decided rises and falls in ^e river, show- 
ing great improvement in the conditions at this point. The point of impact against 
the revetment has been thrown considerably farther down, and, while the channel 
has narrowed at range 16 j, the conditions are apparentl]^ much better than they 
were a year ago. It is believed that a survey after the river falLs again will show 
more marked improvement. 

This work was done by the secretary of the Commission and paid for from funds 
in his hands, and no data is at hands giving the cost of the work. 

The total expenditures for the year, exclusive of dredging, have been $41,097.47, 
and for the whole reach from the beginning of the work, &, 769, 132.61. The total 
expenditures for Lake Providence revetment alone have been about $383,988.95. 

DELTA i»oiNT (598 miles l)elow Cairo). 

The cnt-off that occurred at Vicksburg in 1876, and the subsequent shoaling of the 
channel leading from the river to the resulting lake front of the city, pn^cally 
destroyed the harbor of Vicksbui^ for low- water commerce. 

The first operations undertaken for the improvement of the harbor consisted in 
revetting the rapidly caving bank at Delta Point, as its continued recession was 
increasing the distance from the harbor proper to the channel of liie river. From 
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1878 to 1881, before the Miasifisippi River CommisBion a«»amed charge ot the work, 
there were built about 6,400 linear feet of revetment, one mattress spur dike, and 
two screen dikes, at a total cost of $203,220.87. The details of the work for this 
earlier period are found in the Annual Reports of 1878, pa^ 637; 1879, page 974; 1880, 
pM» 1333; 1881, pase 1384, and 1882, page 1502. 

The river and hairbor act of Au^t 2, 1882, placed this work under the supervision 
of the Mississippi River Commission. The work of revetment at Delta Point was 
continued, 1,100 linear feet of revetment l)eing built in the season of 1882-83, 2,200 
feet in 1883-84, 2,083 feet in 1884-^, 1,065 feet in 189:^94, and repairs to upper bank 
navi^ were made in 1898. On account of unfavorable season for work, tne project 
for 1^8 was not carried out, but left to go over to 1899. Practically all the work 

Erior to 1882 is destroyed or covered by the later work. Only the mats of 1893-94 
ad the present standard width of 300 feet, the earlier ones being from 150 to 175 feet 
wide. Extensive repairs were made in 1899-1900. Details of the work under the 
Commission are given in the Annual Reports of 1883, pi^e 22tK); 1884, page 2820; 
1885, pages 2787 and 2964; 1889, page 2709; 1893, pace 37M; 1894, page 2921; 1898, 
page 3373, and 1900, page 4827. Maps accompany the reports of 1883, 1884, 1888, 
18%, 1893, and 1900. 

No work has been done during the past year. 

Durinff the past season some caving has occurre<l al)ove the work, but the upper 
end of the revetment is protectee! by a hard point and there is no immediate San- 
ger of the work being flanked. As the levee is some distance from the bank, no 
serious trouble can result from tlie caving. 

The improvement of Vicksburg IlarlK>r proper is now in chai^ge of the Engineer 
Department, in accordance with the pnjject adopted by the river and harbor act of 
July 13, 1892, providing for the diversion of the Yazoo River into Centennial Lake. 
A summary of the work done in the harbor by the Mississippi River Conmiission is 
given in the Annual Report of 1897, page 3728. 

The total amount expended under the Minsipsippi River Commission has been 
1442,724.75 in Vicksburg narl>or and $186,256.21 at Delta Pointy makmg the total 
exp^ditures at the latter point $389,486.08. 

LOWBR YAZOO LEVEB DisTTRiCT (365 to 592 iiiileH L. bclow Cairo;. 

This district extends in Mississippi from the Coahoma-Bolivar county line to the 
mouth of the Yazoo River, being practically coterminous with the local Mississippi 
levee district. 

The levee line is continuous from the upper end of the district to Kigers on Eagle 
Lake. Its length is about 188.3 miles, covering about 220 miles of the river. 

Dorinff the rast year no work of construction has been done by the United States, 
and the local Doara has built about 1,796,900 cubic yards. A lar^e portion of the 
revenues of the local levee board is expended for rights of way and damages to prop- 
erty affected by levee work. The net contents of the line May 1, 1902, are about 
32.160,229 cubic yards. The United Statas have built altogether about 16,436,367 
cubic yards. No figures are available showing what portion of the existing line has 
been built by the United States. Tabular statements of expenditures and work 
done by the United States accompany this report. 

The work done by the United States during the year has consisted of maintenance 
(sodding and weed cutting) and a complete survey of the line with frequent cross 
sections, and establishment of high-water gauges and bench marks. This survey 
has shown that the levees do not keep up to ^rade, probably due partially to shrink- 
age and partially to settlement. For discussion of this feature see report of Mr. A. 
miler Todd. 

This survey having shown the levees generally lower than was supposed, the 
amoont necessary to bring the whole line to the provisional grade, 3 feet above high 
water of 1^7, is larger than that of last year, being 1,2:^,000 exclusive of new loops. 
New loops will be needed during the next few years amounting to 3,087,000 yards. 
The total yardage necessary to bring the whole district to the ultimate grade is 
18,079,515. 

No high- water work has been necessary during the year, as the river has scarcely 
been out of its natural banks. 

For additional details of work in this distrit^t see report of Mr. A. Miller Todd, 
appended. 

The expenditures for maintenance of levees during the jpast year in the Ix>wer 
YaEoo district made by the United States have been $18,833.28, and the total expend- 
itozee in this district $2,914,746.29. 
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UPPER TENSAS LEVEE DISTRICT (402 to 606 miles R. below Cairo) . 

This district extends from the Arkansas River to a point in Louisiana opposite 
Warren ton, Mips. There is a continuous levee line about 171.65 miles long, extend- 
ing from Co8tello*s gin on Amos Bayou, along that bayou and Cjrpress OSek to the 
Mississippi River, and thence along the river to the lower end of the district. 

The district is protected from overflow of the Arkansas River by a levee line along 
that river from tne vicinity of Pine Bluff to a point below Lake Jefferson. From 
Pine Bluff to Red Fork (67.3 miles) this line is of comparatively weak section, built 
and hitherto maintained by the local authorities. From Red Fork to the foot of 
Iiake Jefferson and thence toward the junction of Cypress Creek and Boggy Bayou 
(14.85 miles in all) the levee has been built principally by the United States. Dur- 
ing the past year the contract for the extension oi this levee has been completed, 
giving a total length of levee under the jurisdiction of the United States of 186.7 
miles in this district. 

During the past year there have been added to the line by the United States about 
199,684 cubic yards and by the local authorities about 741,651 cubic yards. The yard- 
age thrown out by the construction of new loops in Louisiana was about 537, 113 cubic 
yards, thus giving total contents of levees May 1, 1902, about 28,579,718 cubic 
yards. The United States have put in altogether in this district about 21,686.858 
cubic yards. No figures are available showing what portion of the present line has 
been built by the United States. Tabular statements of expenditures and work 
done by the United States accompany this report. 

It is estimated that it will require alxjut 4,276,599 cubic yards to bring the levees 
in this district to the provisional grade of 3 feet above the high water of 1897 with 
standard section and close the gap between the Arkansas River system and the Mis- 
sissippi River system, without any changes in the present lines, and 21,216,857 
cubic yards for the ultimate grade adopted by the Commission, which averages 
about 5.5 feet above the high water of 1897. including two new loops, amounting to 
1,701,732 cubic yards, whidi will be necessary before this increase in grade can be 
inade. For the 3-foot grade that portion of the above yardage necessary to close the 
gap between the two systems is 1,340,716 and for the ultimate grade 1,942,115 
cubic yards. -^ 

About 467,873 cubic yards of work have been let in this district during the vear, 
all of which was new work, at average price of 19.38 cents per cubic yara, the 
greater portion being paid for by the local levee Ixjards. 

The two contracts reported as incomplete in the last annual report have been 
finished. The only new work undertaken during the year was a loop at Lucca Land- 
ing, for which contract was made by the United States with the understanding that 
the expenditures should be limitea to $25,000 and that the remainder should be 
paid by the local levee boards. The contracts have been completed, and the front 
levee has caved into the river. The total expenditure by the United States under 
these contracts was $22,980.77. 

There were no high-water operations in this district during the year. 

For additional details of work in this district see report of Mr. E. C. Tollinger, 
appended. 

The expenditures by the United States during the past year for levees in this dis- 
trict have been $59,315.21, and the total expenditures by the United States have 
been $4,274,598.42. 

SURVEYS, GAUGES, AND OBSERVATIONS. 

None of the regular surveys of bank revetments were made during the year except 
that at Lake Providence, which was made in August, and at the same time a survey 
was made of the river from Homochitto to the town of Lake Providence. Four 
surveys were made over the dredged area at Lake Providence in October, December, 
January, and February, and a survey of Choctaw Bend made in December. 

The expenditures during the year have been $2,233.94, and under this allotment 
have been to date $82,919.60. 

bTONE. 

Stone for the work during the season was obtained from the supply on hand, which 
was quarried at the Government quarry on Little Red River and towed to Greenville 
during the spring of 1901. 

This stone cost, as shown in the last annual report, somewhat more than that 
obtained by contract, but it is believed that, under favorable conditions for quarry- 
ing and towing, it could be brought down below the contract price, and the stone 
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thus obtained is vastly superior to that furnished by contract, resulting in much less 
labor to place and a very superior pavement, the blocks being of regular size and 
shape. Besides, there is a very great advantage in having the supply of stone on 
hand when the season's work begins, thus avoiding expensive delays due to the 
failure of contractors to begin delivery promptly or to deliver at a proper rate. 

No operations have been carried on during the year except the care of the property 
and plant, last year's towing having been very nearly completed at the date of the 
annual report. 

The expenditures during the year have been $11,646.21, and under the allotment 
$234,204.80. 

GENERAL REPAIRS TO EXISTING WORKS. 

The balance of this allotment has been expended and all chai^ged to the works on 
which used. 

PLANT. 

Repairs to plant were made during the vear as shown in the detailed statement 
accompanying the report of Mr. Hider. The cost of repairs amounted to $6,113.51, 
and the cost of caring for the floating plant and other property amounted to $22,072.72. 
Of this, $2,607.16 was taken from other allotments. 

The total expenditures under this allotment have been $799,215.39. 

The steamer Emma Ethtridge was sunk December 13 by striking a snag, which tore 
a long hole in her bottom. An attempt was made to raise her, but owing to a rapidly 
rising river and her old condition she was condemned and sold. 

The following papers and maps accompany this report: 

Report of Mr. Arthur Hider on surveys, revertment work, stone, and plant, with 
report of Mr. Geo. C. Thomas appended. 

Report of Mr. A. Miller Todd on levees in Lower Yazoo district. 

Report of Mr. E. 0. Tollinger on levees in Upper Tensas district. 

Taole showing cost of work done by the United States on levees. 

Map of Third district. 

Map of revetment at Lake Providence and man showing the surveys of dredged 
area at Lake Providence. 

The list of civilian engineers, abstracts of proposals, and financial statements will 
be forwarded on or about July 1. 

Very respectfully, your obedient servant, 

Chas. L. Potter, 
Captairif Corps of Engineers. 

Col. Ahob Sticknby, 

Corps of Engineers^ U, S. Army^ 

President Mississippi River Commission 



REPORT OF MR. ARTHUR HIDER, ASSISTANT ENGINEER. 

Greenville, Miss., May 7, 190^. 

Sib: I have the honor to submit the following report of surveys, construction 
work, repairs to plant and care of same, from May 1, 1901, to May 1, 1902. 

SURVEYS. 

The usual annual revetment surveys were omitted on account of lack of funds. 

In August a complete survey was made over the Lake Providence revetment, and 
also a special survey of the river extending from Homochitto (536 L. ) to Lake Provi- 
dence (542 R.). 

The party began work on August 9 and finished August 22. The field party was 
delayed in returning to Greenville, by the sinking of the quarterboat, until the 27th, 
when the party was disbanded. The plotting and reducing of notes was finished on 
September 10. 

The field work consisted of a complete survey over the revetment work (70 ranges) 
and the sounding of 21 ranges across the river from Homochitto to Lake Providence 
for comparison of future changes. 

In October a special survey was made over that part of the river in the vicinity of 
Stack Island Bar (539^-540 L. ) where dredging was to be done. The purvey extended 
from a point about 3,000 feet above to a point 2,000 feet below the proposed cut 

Sup. Eng.— 02 8 
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through the bar. The field party left Greenville October 22, completed the field 
work on the 26th, and returned to Greenville on the 27th and was cOsbanded. The 
plotting and reducing notes was finished November 7. The field work consisted of 
the location and sounding of 10 ranges across the river. Office work consisted of 
plotting the sections and preparing maps. 

On November 21 a party was oiganized to make a special survey of Choctaw Beach 
(433-438 L.). The party was transferred to Lake Providence on November 25 to 
make a survey over the dredged channel, arriving there November 27. This latter 
survey was finished on December 6, and the party returned to Choctaw Bend to 
finish the survey begun at that point, which consisted of the sounding of 15 ranges 
and locating changes in shore lines for comparison with survey of \»Bt year. Tfiie 
plotting of both these surveys was completed on January 31. 

A party was organized January 4 to make a survey over the dredged channel at 
Lake Providence, and completed the survey and returned to Greenville on the 7th. 

Another party was organized on February 27 to make a similar survey, and 
returned to Greenville on the 29th. The outfit, consisting of the steamer VedOte, 
was transferred to levees. The boat and outfit were returned to the fleet on March 19. 

The amount expended for surveys was $3,695.65. 

These surveys were under the direct charge of Mr. L. Y. Kerr, junior engineer. 

CONDITION OP REVETMBNTS. 

As no spiecial surveys were made over the revetments during the season, except at 
Lake Providence, their condition can be reported only from a general examination 
of their apparent state. 

An inspection recently made shows that but little damage has been done by the 
recent riHoa. 

Lake Bolivar revetment (417 L.). — This revetment is in fair condition. No material 
change has occurred in tne conoitions existing last year. 

Ashbrook Neck revetment (44G L,). — The revetment here has stood very satis&c- 
torily. No defects of any importance have developed during the year. There is 
active caving above the head of the revetment. 

Greeimlle Harbor revetment (478 L.). — With the exception of a cave that recently 
occurred near the upper end, in the upper bank slope, the revetment is in appar- 
ently good condition. 

The cave or slip referred to took place May 2, 1902, and is about 300 feet long 
(ranges 104-107). Soundings show tnat the damage is confined to the upper bank 
work and that the mattress work in front has not oeen injured. 

The conditions at the head of the revetment are somewhat similar to those at Lake 
Providence. 

It will be necessary to repair this work during the coming season or much more 
serious damage will ensue, as this is practically the head of the present revetment 

Louisiana Bend revetment (622 R,). — No material change in conditions from thoee 
of last year has been noticed. 

Lake Providence revetment (517 /?.). — ^This revetment is in good condition. There 
are slight settlements in the upper bank slope at ranges 112-114 and 115, bat tiie 
stone IS still intact on the t^lope. No caving has occurred above the head of the 
work. 

Delia Point revetment (698 i2.). — ^This revetment is in very satisfoctory condition, 
no changes having been noticed. There has been considerable caving above the 
work. 

RKPAIBS OF REVETMENTS. 

Lake Providence revetment (640 R.) .—An examination made of the Lake Proyidence 
revetment early in May, 1901, showed that during the high water^the upper bank 
slope had been injured at several places. A careful survey over the revetment was 
made early in August to determine the extent of the damage done. The oonditions 
then found were as follows: 

The old work was intact from the lower end (range 14) to range 87, a diatanoe of 
about 2,300 feet. No material change seemed to have occurred m>m the conditions 
existing last year, when the previous survey was made, except from range 72 to range 
84, where the heavy deposits of former years had been scoured off the upper bank 
slope above the zero line. From range 84 to range 87 there had been a aeep aooor 
through the outer one-third of the mats, and also beyond the outer edge of tiie mats 
themselves. 

From range 87 to 97, a distance of 1,000 feet, the scour through the mats had been 
excessive and the upper bank slope had l>een practically destroyed. 
I>om range 104 to 105, a distance oi 100 leet, the upper bank dope had alao been 
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deetroyed. From range 111 to 114 the bank elope had settled, and from rangki 118 to 
127 the upper bank slope, with the paving, had caved into the river. 

From ranee 123 to the upper end of the revetment at range 139-f 60 the work was 
in TOod oonaition. 

'Rie estimated cost of the work necessary to renew 1,700 linear feet of the upper 
bank slope and to construct 5,000 squares of standard mattress work, not includmg 
the value of material on hand, was $47,586.65. The actual amount i)aid for labor 
and material purchased and used in the work was $36,604.18. 

The total cost of the rei>air8 actually made, allowing fur the value of stone, wire 
strand, wire, etc., used from the stock on hand, was $62,722, and the amount of 
repair work done was 1,650 linear feet of upper bank slope renewal and the con- 
struction of 5,796 squares of mattress work. 

Repair work of this class is always much more expensive than new work, on 
account of the short mats and the additional cost of moving from place to place, 
requiring changi« in the position of headlines, etc. The building of the he^ds of 
the mats, with the necessary line work, is the most exi)en8ive part of mat building. 

The repairs were made under Mr. George C. Thomas as superintendent of con- 
struction, whose report, submitted herewith, gives in detail the amount and cost of 
the work. 

The conditions at the beginning of the season were very similar to those of pn^- 
vious years. There had been a continued building and extending out of the sand 
bur on the opposite side of the river, narrowing the channel width, with a corre- 
sponding deepening along the revetment. The configuration of the river above 
being such that the main current impinged almost directly against the bank, this 
had caused a deep ix>cket and an abrupt chanee in the direc^tion of the current at 
tiie head of the revetment, causing a strong eddy action below, which had already 
given mach trouble. The strong upstream current had damaged the slope in many 
places and scoured through the outer eilge of the niat<i. 

To relieve the situation and to direct tne current along the ui:)|X'r side of the l)ar 
on the opposite side of the river, the const niction of a series of f likes between ranges 
9 and 13 along the lower end of the middle bar, so as to direct the current along the 
face of the Imu* on the opposite side, was suggested, this work U) be assisteil by 
dredging a 'channel through and around the point of the bar. 

It was believed that this plan would relieve to a great extent the wvere stress to 
which the upper part of the revetment had lx.»en subjected for several seasons i^ast, 
extensive re^mirs na\nng been required annually to hold the work intact at this point. 

The construction of the dikes waa not authorize<l, but the U. 8. dredgt* Gamma. 
in charge of Assistant Engineer William Gerig, was used in dreilging across ana 
around the point of the sand bar on the lines indicated on the map Hubniitteil here- 
with, which shows the conditions before any dredging was done, at the close of the 
dredging, and afterwards. 

The dredge arrived at the site of the work October 22, began dre<lging on the 23d, 
and operate continuously until December 2, forty days; length of cuts made, 35,065 
feet: averase depth of cuts, 10.2; average length of cut dre<ige<l each day, 877 feet. 

Tne dredging was done at a low sta^^ of the river, which gradually changed from 
2-foot stage Octol^er 22, when dredging began, to - 1 foot stage when are<lging 
opeiutions ceased. 

No assistance was derived from the current in keeping the cut ()})en while the 
dredjgjinff was in progress; on the contrar>'', there was a decided tendenc^y to fill, 
eepeaalTy where the cut extended around the under side of the bar, necessitating a 
second and third dredging to keep the cut open. 

Soundings were taken over ranges 12, 13, 13}, 14, 14}, 15, 15}, 16, 16}, and 17 on 
October 25 at a 2-foot stage; on December 2 at a —1-foot stage; on January 6 at a 14- 
foot stage, which was the minimum of a sudden drop from a 20-foot ntage to which 
the river had risen, and on Febniary 28 at a lOi-foot stage, after the river had fallen 
from a 1%. 4-foot st^jge on February 15. 

Below is given for comparison the depth on a part of each of thene sections, begin- 
ning at the oar end of the section and extending out a distance of 1,000 feet into the 
river. 





Number of range. 




12. 


13. 


13*. 


14. 


141. l"). 151. 


16. 


16i. 

13.0 
42.3 
63.4 
86. G 


17. 


Oetortwr 26,1901.... 
December 2, 1901... 

January 6.1902 

rebrau728,lW2... 


10.7 
12.0 
14.0 
19.0 


10.3 
13.2 
15.1 
16.2 


9.0 
14.2 
1A.8 
17.6 


6.3 

7.7 

12.8 

14.8 


6.4 
11.1 
13.0 
14.1 


11.4 
11.9 
12.3 
16.1 


69,7 
56.1 
44.4 
87.4 


CI. 2 
67.4 
60.1 
42.8 


26.9 
26.0 
83.0 
81.1 
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An examination of the map will show that a general scouring away off the top of 
the bar is shown from range 12 to range 17 by the survey of January 6, and a reaue- 
tion of channel area along the I^uisiana shore. In the survey of February 28 this 
scouring away of the upper part of the bar is more marked from ranges 12 to 15} 
than in the previous survey, but from ranges 15 J to 17 there had been a fill on the 
bar side and a slight shifting of the deep water toward the revetment on the 
Louisiana side. 

After each successive rise in the river the tendency will be to move the point of 
impact of the main current on the revetment farther down, and thia part of the 
river will assume more nearly its normal condition. 

The head of the revetment work will thus be relieved from the severe strain to 
which it has been subjected during the past few years at high stages by the transfer 
of the main point of attack farther down, and as a consequence the activity of the 
laree eddy formerlv existing at high stages on the Ix)uisiana side between ranges 50 
and 104 will be reduced, if not altogether destroyed. 

TOWING 8TONK. 

The last of the stone towing was completed on May 4 and the boats taken out of 
service. 

In order to save the expense of rehaiulling, as well as to reduce the repairs to the 
barges, which rapidly deteriorate when lying up unloaded, 22 loaded bai^ges, con- 
taining 7,940 cubic yards of stone, were held over in the fleet until needed for repairs 
at Lake Providence, where it was used in repair work. 

No stone was towed from the Uniteil States quarry on Little Red River during the 
season. 

The cost of the towing from this quarry in previous seasons was: 

Per cabio yard. 

Season of 1 893 $0. 655 

Season of 1894 6425 

Season of 1895 i.. 1.96 

Season of 1897 859 

Season of 1901 617 

PLANT. 

The amount expended on repairs to plant during the past season was $6,113.51. 
Only Imrely sufficient work waa done to patch up the l)arges for the season's work. 
No extensive needed repairs were undertaken on account of lack of funds, and as a 
consequence a large expenditure will be needed the present season to put the plant 
in condition for service. This, it is estimated, wiU'amount to $35,000. The amount 
expended for repairs to plant the previous season was $34,697.66. 

The number of material barges of the first class now belonging to the Third dis- 
trict is 12; second class, 14; third class, 5. Of these not more than 12 can be con- 
sidered safe for towing stone, even after being repaired; the others are only fit for 
light towing, such as handling brush and poles. 

If any extensive revetment work is to be undertaken, additional plant will be 
needed. At least ten new material barges, two mattress barges, and a new steamboat 
will be required in order to provide two revetment parties with adequate plant for 
economical operations. Tlie new steamer is needed to replace the steamer Emma 
Elheridgey which sank on December 13, 1901. 

The estimated cost of additional plant required is as follows: 

Ten new material barges, 30 by 120 by 6 feet hold, of wood $35, 000 

Two mattress boats, 160 by 32 by 6 feet hold 11,500 

One new steel hull steam towboat, similar in size and power to one already 
belonging to Third district, 140 by 30 by 6 feet hold 45,000 

Total 91,500 

Plans for these Iwats are being prepared. 

The survey quarterboat No. 19 was sunk on August 21 by picking up a snag, which 
passed through the forward rake into the c^bin while in tow of the steamer Mtier 
with the survey party, at Cordeirs landing (522 L). 
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The boat was afterwards raised, brought to Greenville, docked, and repaired. The 
opportunity was taken to make other needed repairs at the same time. Nearly all 
the instruments and records were recovered. 

The damage done to the boat by sinking and by raising was breaking off guards, 
racking of cabin, loss of doors and windows, and damage to roof and i>artitions. 
The c(^ of repairs made was $459.31. 

The steamer Emma Etheridge sank on December 13, while making the turn to come 
into the chute above the fleet, about 300 yards from the shore, by striking a sub- 
mei'ged log upon which the boat now rests. Tlie l)oat was under full headway at 
the time. A hole was torn in her bottom extending diagonally ac^ross from side to 
side. The hole is from 2 to 4 feet wide and alx>ut 20 feet lung. The boat sank in a 
few minutes after striking the obstruction. 

An effort was made to raise the l)oat by passing chains underneath and lifting her 
by the aid of a barge on each side; but this was found impracticable without great 
expense, on account of the position of the log on which the boat had settled. (Con- 
sidering the fact that the boat was more than 20 years of age, built oj worxl, and after 
raising would require a new hull and other extensive repairs, and that the river had 
risen nearly to the roof of the cabin, it was decided toljc more economical to abandon 
the boat. 

The wreck was afterwards sold at public auction to a wrecking company for $460. 

The cost of caring for the floating property and other plant during the year, 
exclusive of rei)airs, was $22,072.72. 

On account of excessive charges made by the owner of the property for the use of 
the front on which the fleet ha3 been moored since .Fanuary, 1890, it was decided to 
move the fleet. The use of the front belonging to the Southern Railway, about a 
mile farther from Greenville, was 8e(!ured free of cost, and early in June the fleet and 
allproperty was moved to the new location. 

The old location was afterwards rented by the city of Greenville for ten years and 
offered to the United States free of charge U)t fleet purposes. On account of being 
nearer to Greenville and possibly other advantages, such as facilitating the procuring 
of labor, proximity to railroad, telegraph, and telephone communications, and the 
fact that tne former location was preferable on account of Ixjtter water at low stages 
and freedom from dangers of a caving bank, the offer of the city was accepted. The 
fleet and other property was moved back to its fonner location during the latter part 
of July, where it is at present moored. 

Ooit of repairs to planty third dwtricl, improving Mismssippi liiveVf May i, 1901^ to 

May y, /.W;?. 



Number or name. 



SteameF— 

Arthur Hider 

Emma Etheridge . 

Vedette 

Meter 

Tug Parker 

10 quarterboats 

2 mattress boats 

Carpenter shop No. 78 
Machine shop No. 222. 

Store boat No. 188 

40 barges 

Dredge Menge 

FloaoDflr dry dock 

Grader No. 1 

GnderNo. 77 

Pile driver No. 49 

Levee surveys 

Property 

Ooal boxes 

Pomps 

Surveys 

Misoellaneous repairs. 
O(»iflnietlon 



Ckwt. 



S554.12 

494.73 

511. 76 

G12. 67 

398.72 

973. A^ 

53.39 

108.45 

111.10 

45. 81 

747.27 

3.42 

296.88 

82.26 

11.13 

22.70 

114.22 

146. 92 

9.57 

291.86 

47.06 

325.07 

T25.95 



KemarkR. 



Oenoml rei>a!r8. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Making estimate for repairs. 
Machinery overhauled. 
General repairs, 
Machinery overhauled. 
Ix>wer seams calked. 
Making high-water gauges. 
Wire cable oiled; minor repairs during year. 
Minor repairs. 
General repairs. 
Sawing stakes. 

Repairs to skiffs, etc. 



Ttotal 6,113.51 
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Approximate value of plant belonging to the United States and used in the Third district, 

improving Mississippi River, May J, 1901, to May 1, 190S, 



Class of property. 



I Num- 
ber. 



Steamer Arthur Hider, with outfit 

Steamer Vedette 

Steamer Meter 

Tujf Parker 

Mat boats Nt«.26.27,aiid 188 (old) 

Mat boats NoN. 28 and 2«J 

Headquarter IxMit No. 81 

Quarter boats 

Store boat No. 138 

Hydraulic ^aders Nw. 1 and 3 ^. 

Hydraulic gmder No. 77 

Floating dry dock 

Barges, square 



Do 

Stem dock 

SkiflTs 

Boats, calking 

Carpenter shop and outfit. 
Machine shop and outfit . . 

OflQce furniture 

Surveying instruments . . . 



Total. 



1 
1 
1 
1 
3 
2 
1 

14 
1 
2 
1 
1 

16 
14 
12 
1 
5 
4 
1 
1 



83 



Approxi- 
male value. 



t82.111.00 

3,281.00 

2. MO. 00 

2,660.00 

6,000.00 

7,623.00 

2,660.00 

10,053.00 

719.00 

8,029.00 

1,360.00 

7,623.00 

9.460.00 

18.887.00 

27,754.00 



60.00 

2,260.00 

8,000.00 

250.00 

1,870.00 



146.000.00 



The average number of men engaged in the service of care of and repairs to plant 
was 31. 

The average daily cost for subsistence for employees engaged in care of and repairs 
to plant was 86. 1 cents. 
Very respectfully, 

Arthur Hideb^ 
United States Assistant Engmeer, 
Capt. Charles L. Potter, 

Cktrps of Engineers, U. S. Army. 



REPORT OF MR. GEOROB C. THOMAS, SUPERINTENDENT OF CONSTRUCTION. 

Greenville, Miss., May 7, 1902. 

Sir: I have the honor to submit the following report of repairs to revetment at 
Lake Providence, La., during the season of 1901-02: 

The work sustained the following damage during the past high-water season: 

From ranges 84 to 98 a general lowering of the subaqueous work by scoar and the 
complete destruction of the upper bank work between ranges 88 and 98 bv ca\ang. 
This is a downstream extension of the break that occurr^ during the December 
rise of the season before, which was evidently not fully covered by me repairs made 
at that time. 

From ranges 104 to 106 total loss of upper bank work, the primary cause of which 
is believed to have l)een the return flow of the water from the levee borrow pits 
through a slough leading into the river at this point. 

From ranges 118 to 124 the lowering of the shore edge of the mattress by sooorand 
the consequent loss of the upper bank work by caving. 

The original projet^t for repiairs comprised the construction of 1,700 feet of standard 
fascine mat and the r^rading and repaving of the upjper bank where broken. To 
this there was subsequently aSded the construction of 1,344 squares of pocket mat 
necessary for a shore connection. 

The working plant was assembled, party organized, and moved on the work 
October 24, operations beginning the following day. 



mattress construction. 



The llrst tow of material was received October 29, and the construction of mat 
iVb. 1 began on the 30th, 
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Number and dimennons of mats constructed were as follows: 

Squares. 

Gluuinel mat No. 1, 495 by 300 feet 1,485 

Channel mat No. 2,989 by 300 feet 2,967 

(Total linear feet channel mat, 1,484.) 

Pocket mat No. 1 164 

Pocket mat No. 2 522 

Pocket mat No. 3 100 

Pocket mat No. 4 188 

Pbcket mat No. 5 232 

Pocket mat No. 6 138 

Total mat built 5,796 

The channel mats were sunk to cover the defect between ranges 84 and 98. 

Pocket mats Noe. 1, 2, and 3 were sunk in front of the minor breaks to insure a 
connection with the original mat. Pocket mats Nos. 4, 5, and 6 were sunk between 
langee 84 and 98 to complete the shore connection with channel mats Nos. 1 and 2. 

ORADING. 

Grader No. 1, with single crew, was put in service October 26 and completed the 
work December 7. Amount grade<l, 1,650 linear feet, making an average of 44.6 
feet per day. 

The rate of progress on this work was considerably below the average, a fact due 
entirely to defective hose, which necessitated a reduction of pressure from 160 to 120 
pounds, giving a very inefficient stream over long slopes and in stiff material. 

The usual ffuli3ring occurre<i where banks were composed exclusively of sand. 
These were filled in and slopes dressed to a uniform surface bv means of shovels. 

The cost per linear foot of completed slope was: Grading, $0,967; dressing, $0,837; 
total, $1,804. 

BANK PAVING. 

This work was begun December 2 and completed February 6, with a total of 2,070 
squares. Paving constructed exclusively of Little Red River stone laid from six to 
t^ inches thick, depending upon the loc*ality and exposure to attack. 

Minor repairs consisted of reslopin^* and repaving the numerous small breaks in 
the upper bank work, caused by wave action and the passage of surface water over 
the slope. 

Material, — Brush and poles were furnished under contract by Hunter & Frey, of 
Memphis, Tenn., same being loaded on Government barges at I%gs Point, Miss., and 
Sterlmg, La. 

Stone was procured from Government quarries on Little Red River, in Arkansas, 
daring the spring of 1901 ; 7,940.33 cubic yards retained on barges at fleet and 2,892.29 
cabic yards reloaded by Government force from the reserve on Ijank. 

The supply of material was at all times fully up to the requirements of the force 
einployea. 

Jbabor. — At no time since my connection with th^ work has labor been so scarce 
as daring the present season. The local supply of colored labor, usually so plentiful 
in this work, was onlv slightly in evidence, and but for the importation of white 
labor from Memphis the small amount of work projected could not have been com- 
pleted in advance of tlie annual high water. 

GENERAL CONDITION OP WORK. 

Aside from the damage just repaired, the remainder of the work appears in good 
condition. 

The Longwood bar is gradually moving down, throwing the water against Stack 
Island, where cutting is in progress from the head of the island down to a point 
neariy oi>poeite the present head of the revetment. 

The principal point of attack on the work is still above the salient at range 114, 
thoogh indications point to a gradual transfer to the lower end of the reai^h. This 
woola obviate the necessity for an upstream extension of the work, but would doubt- 
less result in a further lowering of the sul)aqueous work below range 84. 

This work was constructed in 1895 and consists principally of old-style woven 
mats, experience with which does not warrant the t)elicf that they will withstand 
attack unless reenforced. 

The repairs were completed February 7, and the outfit returned to Greenville. 
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Cofft per unit of different kiniht of nvrk. 



Classiflcatinn. 



ChBTinel mat squares. . 

Pocket mat do 

Paving bank do 

Hydraulic grading linear feet. . 

Slope dre»^ . do 

Towing 

Minor repairs 

Superintendence 

Property purchased 

Sundries 

Memphis office 



Units. 



Pay roll. 



Subsis^ 
ence. 



Material. Total. 



4,452 
1,344 
2,070 
1,660 
1,61)0 



95.800.74 
1,902.80 
2,642.78 
1,021.67 

995.44 
2,621.85 

308.89 
1,245.00 



$2,257.86 
740.59 
1,028.61 
212. 75 
387.44 
699.99 
118.28 
90.62 



$18,329.82 

5,216.3:^ 

11.591.77 

463.95 



2, 121. 46 
271.68 



826,388.42 

7.869.72 

15,263.16 

1.698.37 

3,882.88 

5,443.80 

693.85 

1,385.62 

548.99 

84.32 

2,023.37 



Total. 



I 



16,534.17 5,536.14 | 37,995.01 62,722.00 



Owt 



rwt per 
unit. 



$5.92 
5.84 
7.87 
1.08 

.81 



Material ejc})ended per square of chanrwJ mat. 

[4,452 squares.] 



Material. 



Brush cords. 

Poles do. . . 

Stone cubic yards. 

Wire strand: 

|-inch pounds. 

1-inch do. . . 

yV-inch do. . . 

1-inch do. . . 

Silicon bronze wire do. . . 

Galvanized wire, No. 12 do. . . 

Staples do. . . 

Spi kes do . . . 

dips. Magnolia number. 



Quantity. 



6,839.6 

176.6 

8,561.6 

17,223.0 

7.964.0 

18,582.0 

27,087.0 

2,842.0 

8.603.0 

500.0 

400.0 

700.0 



Per 
square. 



1.424 
.039 
.800 

3.867 

1.789 

3.051 

6.084 

.638 

1.909 

.112 

.089 

.157 



Material exjiended per square ofjM)cket inat. 

[1,344 squares.] 



Material. 



Brush cords. 

Poles do. . . 

Stone cubic yard*.. 

Wire strand: 

A-inch pounds. 

t-inch do. . . 

Wire, galvanized. No. 12 do. . . 

Silicon bronze wire do. . . 

Staples do... 



Quantity. 



Per 
square. 



1,915.6 

53.7 

1,075.2 

5.628.0 

8,185.0 

2,667.0 

860.0 

160.0 



1.424 
.089 
.800 

4.188 
6.090 
1.909 



.111 



Amount of stone expended] on bank paving, 6.048.64 cubic yards for 2.070 squares, or 2.922 cubic 
yards per s<iuare. 

Percentage of cost of different items of work. 



Classification. 



Paj5r roll 

SuDdstence 

Material 

Sundries 

Memphis office 

Property purchased 

Total 



Amount. 



816,634.17 

5,636.14 

37,996.01 

84.82 

2,023.37 

548.99 



62,722.00 



Per cent. 



26.8 

8.8 

60.4 

.6 

8.2 

.8 



100.0 



Very respectfully, 

Mr. Arthur Hider, 

United States AsfiiAant Engineer, 



Geo. C. Thomas, 
Superintendent of Cofulructian, 
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BEPOBT OF MR. A. MILLER TODD, HUPERINTENDBNT. 

Greenville, Miss., May 9, 1902. 

QkPTAXiSii I have the honor to submit the following report of operations in the 
Lower Yazoo Levee District for the year ending May 1, 1902: 

Extent of digtrid and yardage. — The line of levee extends from the Coahoma-Bolivar 
county line (367 L. ) to a point in Warren County, on Eagle Lake, about 7 miles back 
of Bmnewick Landing (5iS0 L.), all in the State of Mississippi. The line hsa been 
l^iffthened 1,383 feet by a new loop at Fitlers (552 L. ), and shortened 90 feet by a 
alight change of location above Rosedale (398 L.), making the net change of length 
an addition of 1,293 feet. The total length of levee is now 188.3 miles, average height 
13.34 feet The contents of the levees, as estimated May 1, 1901, was 30,562,029 cubic 
yards. There have been added during the year by the levee board 1,796,000 cubic 
yards, no 3rardage having been added by the United States. Deduct for old levee 
thrown out by new loop at Fitlers, stations 4026+63 to 4012 | 80a, 208,700 cubic 
yards. The levee line at the present time contains 32,150,229 cubic yards. 

OongtrudUm and maintenance. — There being no appropriation and consequently no 
allotment of funds to this district to be expended auring the fiscal year ending June 
30, lW2j the amount of funds on hand was sufi&cient only to undertake the mainte- 
nance of the line. Therefore no construction was undertaken. The project submitted 
included only the necessary sodding and weed cutting and a complete resurvey of 
the entire district. 

Neither at any time last season nor to date this season has the river reached a stage 
rendering high-water maintenance necessary, and consequently there have been no 
repairs due to high water. 

Sodding. — ^There remained some portions of the line where a good mat of sod had 
not been obtained, situated in short and scattered reaches, mostly alx>ve (.Jreenville. 
It was thought best to undertake this work by day force. A party was organized 
the latter wSt of May and work commenced. Sodding was completed on the 5th of 
June. Following is a statement showing cost of same: 

Labor $304.85 

Team hire, etc 68.77 

Total 373.62 

Number of stations sodded 563 

Number of squares sodded 24, 110 

Cost per station cent« . . 66. 4 

Goet per square do 1.55 

Weed cutting. — ^Proposals for weed cutting on 2,658 stations were opened June 11, 
1901. These stations were along reaches where weeds had grown sufficiently to be 
detrimental to the sod, and the cutting was contracted for at 39 cent^ per station. 
On July 11 proposals were opened to cut weeds on all the remainder of the line not 
oovered by the above contract and by the proposed levee-board work. This con- 
tract was awarded at 27.9 cents per station. All the work was completed about on 
contract time. Below is a statement showing cost of weed cutting: 

2,e58 stations cut, at 39 cents per station $1,036.62 

7, 149 stations cut, at 27.9 cents per station 1, 994. 57 

9,807 3,031.19 

Average cost per station, 'do.^i centH. 

Levee board work. — A statement accompanies this report, showing the work done 
by the Mississippi Levee Board during tne year. All of their contracts have been 
completed. The average cost of work amounted to 14.88 cents per cubic yani, not 
including engineering expenses. Most of the banquette work undertaken by the 
Board was constructed to the final grade of 2 feet below 1897 high water, with a 5 to 
1 slope on the back. Considerable of their enlargement was to a grade 4 feet above 
high water of 1897, hence the amount of yardage added by them did not complete 
the line to the provisional grade of 3 feet above 1897 high water. 

SURVEY WOBK. 

A reBurvey of the levee line throughout the entire district was commenced Sep- 
tember 23. The object was to run a continuous level line checking all pennanent 
bench marks, resetting where necessary, and completing the line of iron bench 
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marks 1,000 feet apart, and to secure elevations of both sides of the crown and a 
complete cross section of the levee every 500 feet or as close as the natore of the 
groond rendered necessary. All existing high-water mark trees were inspected and 
a local high-water gau^ set on all reliable trees, and gauges were set on newly 
selected trees at a sufficient number of points so located that a complete hieh-water 
profile in detail may be read directly from the gauges. The gauges are 8 reet long, 
graduated in feet and tenths. The zero of the gauge is 3 feet below the top, and is set 
at the elevation of the 1897 high-water spike, where one exists; on trees where no 
spikes exist the zero is given an assumed elevation supposed to be about what the 
1897 water reached, or would reach along new loops. The survey was completed on 
December 19. The following statement shows cost of field work: 

Payrolls '. 1889.20 

Subsistence 196.07 

Team hire 51.25 

Material, including benches, gauges, freight, etc 198.35 

Total 1,334.87 

This amount includes salaries of all permanent employees chaigeable to survey, 
and represents accurately the cost. 

Number of miles of levee surveyed 188. 3 

Number of iron pipe benches set 135. 

Number of high-water gauges set 249. 

Cost per mile, $7.09. 

After returning from the field the permanent force, when the routine duties of 
the office would permit, engaged in making up continuous profile, compiling lists of 
the bench marki?, and making copies of same for field use; also making new estimate 
of yardage required to put the levee line up to a grade 6 feet above nigh water of 
1897 (Commission grade). All the alx)ve work has been completed. The profile 
was made on plate B, transparent profile imper, to a scale of 1 inch =6 feet vertical, 
and 1 inch=800 feet horizontal, in sheets, ea<*h covering a reach of levee of 20,000 
feet, for the purpose of obtaining blue-print copies. The profile is completed in all 
details, and the sheets are bound togetuer, with marginal index, the whole consti- 
tuting a very handy profile for either office or field use. Three blue-print coi>ie8 
were made, one of which was forwanle<i to your office. Four copies of ''Description 
and Elevation of all Bench marks ^' were inade, one of which was sent to you. A 
statement of the estimate to the 6-foot grade is included elsewhere in this rerort 

Shore lines. — Shore-line survevw have Xwan made at the following points: Waxhaw 
Front (392-394 L.) , Riverton (3'99-400 L. ), Jenkins to Mound Landing r43(M35 L.), 
and Bachelors Bend (474-479 L. ). Blue prints showing the result of these survejre 
have been sent to you. 

CHANGES IN BANK LINE. 

Parkers to Dennis Landing {S67S7S L.). — Caving continues from stations 90 to 
about 140 at a slightly increased rate. Measurements made in Marc-h show that 
along this stretch the season's caving amounts to as much as 100 feet in places, with 
a minimum distance to the levee of only a little over 500 feet. Along the balance 
of the reach no measurements have been made, but from observation the caving 
seems to have continued throughout at about the same rate as heretofore. 

Waxhaw Front (39:3-394 L.) . — The point of maximum caving has moved down- 
stream, thus threatening the levee very little more than last season. The caving 
continues quite active, however, along the entire reach from stations 1170 to 1^7, 
and it is hardly probable that it will be safe to go longer than the next season with- 
out covering this reach with a new levee. 

Riverton (399-400 L.). — The caving alon^ this reach has moved down the stream 
considerably, as expected, leaving the minimum distance to tiie levee about the 
same as last year. 

Jenkins to Mound Jjanding Front (430-436 L.). — Slight caving; has occarred at 
various points thnm^hout this entire reach. The bsmk opposite the threatened 
portions of the levee is about in the same shape as last year. Active caving occarred 
opposite station 3300 which, if it continues, will make a considerable loop necessary 
to cover that point. It imprest»e8 the writer from an inspection of all the maps of 
surveys which have been made in this locality, that the conditiona are no worse 
than heretofore, and that if the middle ground or bar continues to fill up, as it did 
during the period from Januar}r, 1901, to December, 1901, immediate and permanent 
relief irom caving along the entire reach will be experienced before any oooiidenble 
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amount of levee is serioaaly threatened. However, if the present slight caving is not 
entirely checked, it will not be safe and practicable to undertake the final onlai^ge- 
ment of the levee along the reach. A considerable new loop would have to be pro- 
vided, or the caving checked by properly regulated channel works. If it should be 
decided to protect the bend by the latter means, the work should be undertaken in 
the near future, to prevent the loss of any of the existing levee line in grading the 
river bank. 

Below Mound Landing the old levee has bn^a^thed for over half a mile, rendering 
all the country l)etween the Huntington Short Line and the river subject to overflow 
in the future. 

Bachelors Bend Front (475-479 L.). — There seems to have been a slight decrease in 
the rate of caving alous: this front. No t-avinj? occurred oi)positt» station 4006, where 
the bank approaches closest to the levee, leanng this point safe for another season. 
Active cavmg continues, however, above and below, and the levee there may become 
seriously threatened at any time. 

Bdmc GreefwUle. — No shore lines have l>een run to date. It is known, however, 
that at Longwood Front (499-502 L.), l)end of Island No. 92 (514-516 L.), Homo- 
chitto to Baleehed (535-537 L.). and from Duvall to C^hotard (56^-570 L.) caving 
has continued with slight variations as to rate of cave and localities alx)ut the same 
as heretofore. In the latter reach caving shows a tendency to work u])stream, render- 
ing neceesarv, probably, a new loop in the near future to cover the levee from 
stations 4700* to 4760. 

Fitters to Shihh {55S-566 L.). — ^The Imnk above station 4000 caved very rapidly 
from April to August, 1901. In August the old levee at the angle, station 3982, had' 
been breached, and the Imnk was encroaching rapidlv toward the short loop built by 
the levee board in 1901. The levee board, after visiting the spot, decided to con- 
struct a new and safe loop. Work was started on same as soon as contracts could be 
let, and the levee is now completed, rendering the line from stations 3942 to 4012 
entirely safe. It was observed during last low water that from al)out station 4(X)5 to 
station 4060 the river was shoaling next the Mississippi shore as if a bar were about 
to form at that point The bank at Shiloh Landing, and below, opposite stations 
4200 to 4243a, continues to cave quite rapidly. 

CONDmON OP LEVER LINE. 

The top of the levee for the entire line averages 2.95 feet above the high water of 
1897, witn a maximum height over one reach oi eleven stations (Stops levee) 5 feet 
above 1897 high water, with full standard section to tliat grade, and a minimum 
height over a reach of 250 stations (near lower end of district) averaging 2.2 feet 
above 1897 high water, with no banquette, 6-foot crown, and steep front slope. 

The following statement shows condition of the levee line to date. 

Per cent. 

Levee up to or above provisional grade of 3 feet above high water of 1897, 
standard section 57. 5 

Levee that has been to same grade, etc., as foregoing item, but has not stood 
to grade, being from 2 to 1 .5 feet ])elow provisional net grade 14. 1 

Levee that has crown up to provisional grade, banquette not up, section other- 
wise standard 5. 7 

Levee with crown up to provisional grade, no banquette, section otherwise 
standard 12. 5 

Levee with neither crown nor Imnquette up to provisional grade, and section 
otherwise deficient 10. 2 

Tbtal length of levee, 994,249 feet 100. 

In renrd to levee which have been built to net grade and are now found to stand 
below tnat elevation, we must, after comparing the results of the recent survey with 
former surveys, and knowing Ijeyond tne |>06sibility of a doubt that levees now 
found low were at one time up to* and above the gross grade specified in their con- 
stmction, and have not been cut and worn down My use as roaclways, conclude that 
the low state of the levee is due to one of two things, and |K>8sibly to both, i. e., 
that 10 per cent added to height for shrinkage is insufficient, or the levees are sink- 
ing by compressing the foundation or by displacing the material in same. 

Since the high water of 1897 the entire line of levee in this district has been either 
enlaiged or newly constructed to a net grade 3 feet above said high water, with 10 
per cent added for shrinkage. The 8ur\'ey of last fall shows exactly the present ixm- 
oitioa of the levee as to height and slopes, and analysing a few of the conditions 
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found to exist, we are enabled to discriminate as to which of the above causes seems 
to be responsible for the present low state of the levee. 

First, we find that all levees consisting of a sandy or loamy material; not over 12 
feet high, and on good foundations, are standmg practically to the same elevation as 
constructed to, viz, gross grade or net grade with the 10 per cent shrinkage added 
thereto. 

Second, we find that all levees consisting mainly of buckshot or a clayey material, 
and also not over 12 feet high, stand, in most instance^i, below net grade, even if on 
the best of foundations. 

Third, we find that if the levees are l>etween 12 and 16 feet high, they stand up to 
or about net grade, if on good foundation and of a sandy material, but if of buck- 
shot they invariably average from three-tenths to five-tenths foot below the net 
grade. 

Fourth, we find that practically all levees over 16 feet high, unless of a sandy loam 
and the foundations exceptionally good, have not stood up to the constructed net 
grade. In timber and on poor foundations, and along reacnes where the new slopes 
are extending into old borrow pits, rendering the river side 2 to 4 feet higher than 
the land side, the levee has gone down. The buckshot reaches are always found 
lower than the adjacent stations built of sandy material. 

From the above we may conclude that where levees are not over 12 feet high (and 
low reaches are found only where the material consists of buckshot) lack oi added 
shrinkage, at least fur that height of levee, is responsible for the low condition. 
And on larger levees, the height being about the same (reaches of buckshot mate- 
rial being invariably found lower than where of a loamy material), the same reason 
is iiscribable to at least part of the sinking. Also, that along the major portion of 
the levee line, where the embankment becomes over 12 feet high, there seems to be 
an amount of bodily sinking of the entire bank, depending on the height of the 
levee and the character of the foundation. This subject is well worthy of further 
and systematic study and experinieiit. It is going to be found, when the finjd 
enlargement of the levee is undertaken, thai to secure a unifprm grade it will be 
impracticable to construct all the line, regardless of foundation, material, etc., to a 
fixed height above the flood level, with a stated amount added for shrinkage. 

In order that the final grade of the levee may be fairly uniform, the amount of 
shrinkage added will have to be made variable, or the fixed grade line raised more 
or less, depending on the local conditions. In making the estimate to the Commis- 
sion grade (6 feet above 1897 high water) an amount is added to cover a slight raise 
in the grade on all levees over 12 feet high. The amount of raise was assumed thus: 
For every foot over 10 feet high add to tne grade of all levees 12 feet high and over 
one-tenth of a foot; this increase to be added only to enlargement and new levees. 
In case of enlargement the slope opposite to the side on which it is placed will be 
full 3 to 1, but the front or long slope will be made little less than 3 to 1, calculating 
a 3 to 1 slope using the extreme fill, less the amount added to the grade line. 
In case of new levees the slopes on both sides are made a little less than 3 to 1, as 
above. When the levee settles the slopes will become 3 to 1, as it is observed that 
in all instances where levees have sunk the slopes have flattened. 

The above method, I think, will satisfactorily provide for the sinking on ordinary 
reaches. On all buckshot levees the shrinkage allowance should be increased to at 
least 20 per cent. 

ESTIMATE FOR CONTINUED CONSTRUCTION. 

The following estimate gives the work to be done in order to build the levees in 
the district to the provisional grade (3 feet above 1897 high water) with standard 
section: 



Stationn. 


Miles 
below 
Cairo. 


0- 2G0 


36« L. 


al020-1060 


380 L. 


1250-1540 


395 L. 


a 1900-2240 


4(«3 L. 


2683-2720 


417 L. 


a2710-'2776 


419 L. 


«3810-397J 


460 L. 


a39?2-4030 


475 L. 


04090-4150 


476 L. 


4209-4289 


477 L. 



Kind of work. 



Above (ireenvUlr.. 



Topping 

} do 

do 

Banquette 

Enlargement. 
do 

Topping 

Enlargement. 

Banquette 



Yardagi-. 



26,000 
33,000 
28.000 
41,000 
81.000 
38,000 
10.000 



a Reaches \yhlcli have once been up to the provisional grade, but now Htand under net grade. 
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Stations. 



alOO-200.. 

0660-790.. 

iSIS-lOOO.. 
« 1000-1180. . 
a 1320-1480.. 

1U6-1780.. 

1780-2108.. 

1960-2020.. 

2S10-2380.. 

2S72-2880.. 

8800-8942.. 

4012-4215.. 

440&-fi290.. 

4751-4924 a. 

4887-6280.. 

5280-8586.. 

6280'5566.. 



Mllefi 
below 
Cairo. 



480 L. 
493 L. 
495 L. 
495 L. 
500 L. 
500 L. 
505 L. 
505 L. 
518 L. 
531 L. 
540 L. 
553 L. 
560 L. 

568 L. 

569 L. 
574 L. 
574 L. 



Total 



Kind of work. 



|Topping, 



Below GreenvUle. 



Enlargement 

Topping 

Enlargement 

Banquette enlargement 

Banquette 

Topping 

Banquette 

Banquette and bniKiuette enlargement 

Enlargement 

Banquette 

Enlargement 

.....do 

do 

Banquette 



Yardage. 



} 



23,000 

62,000 
12,000 
80,000 
93.000 

41,000 

3,000 
60,000 
85,000 
70,000 

125,000 
85,000 

130.000 
75,000 
&1,000 

1,235.000 



a Reaches which have once been up to the provisional grade, but now .stand under net grade. 

The chief engineer of the local levee lK)ar(l informs mo that there will be no funds 
available for levee board work durinaj the next seanon. Tlierefore, to complete the 
levees to a grade 3 feet above the high water of 1897 will rcnjuire the expenditure of 
the following amount: 

1.235,000 cubic yards of earthwork, at 16 cents $197, 600 

Engineering expenses and repairs, 10 per cent 19, 760 

Total 217,360 

Below is submitted a table showing the new work, to cover levees threatened by 
caving banks, which present indications point to as Ix^ing necessary within the next 
few years. It would not be practicable to undertake the enlargement of the old 
levee to the ultimate gratie along the reaches specified unlei$) the caving banks were 
materially checked. Estimate to grade 3 feet above 1897 high water. 



Locality. 



Above Anitralia 

Waxhaw 

Jenkina 

Abore Oreenvllle 

Carolina toSklpwith. 
Davall 



Total.. 



Miles below 


Approximate 


Cairo. 


estimate. 




Cubic, yards. 


367-370 L. 


700,000 


892-395 L. 


750.000 


432-436 L. 


850,000 


476-177 L. 


150.000 


516-528 L. 


487,000 


667-569 L. 


150.000 




3,087,000 







Folic wing is an estimate of yanlage required to construct the levee to a grade 6 
feet above tne high water of 1897 (Commission grade), with standard section: 

Bhdargement, 

Cubic yards. Cubic yanls. 

Embankment 11,144,575 

Stumps, spurs, road crossings, etc 557, 085 

Increase for sinking 1, 845, 700 

13,547,360 

Banqaeile, 

Embankment 1,459,320 

etumpa, etc 72,835 

1,532,155 

Total enlargement and banquette 15,079,515 

Add for new loops 3, 000, 000 

Grand total 18,079,515 
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The following etatemente accompany this report; 
Statement of pxpenditiires." 

Statement of rainfall at Creenville, MiR8., dnring the year. 
Statement of levee conHtrucUon by MiBeisaippi Leve« Board. 
Heapetttully submitted. 

A. MiLLKB Todd, SuperintendenL 
Capt. CnAR. L. Potter, 

Corps of Engineers, V. S. Army. 



RainfaU at Grefni-ilU, Mint., from May 1, 1901, to May 1, I90t. 



Month. 


im-im. ,aj!?ii(L 


Month. 


iWi-iwo. 


..£& 


K„ r.: 


Infha. Incha. 


1(02. 


'■r„ 

1.07 


Indu*. 




1-g * 


4fi 

58 














a! 69 


i 








Total 






42. S» 



























T.-Topplng. N 


-New. 8 


=8pur. 


R.C 




StaUoni 


Ikplow 


Si 


Cubic 

diirlng 
ye»r. 


■■?a" 


^^ir 


„SU 


IClndol 




37SL, 
}380L. 

Sfc 

SDSL. 

j34l: 

43SL. 
U6L. 


1 

bl.fOi 


81,1(18 

1 

a7!7iQ 

H.1G3 

],M8 
70,177 
57,5a2 


» 


f771.81! 

leiloo 

M.IO 








: 
1 


W9.W 
SD9.M 

U>1.8I> 










i< 

i 

{| 


w 

73 




























79,00 














■i«7.88 






em! OS 

i5,mB.« 

9.7M.22 






} 
















, 
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ttitlciiu. 


s 


Cnblo 


y«ir. 


"ysr- 


paid. 


.x?S™, 


'IS." 




MOL. 
492L. 

it 

ftUL. 

it 


74,9fll 

HOW 
41,«U6 

i7,a87 

si 


Cm 


^a 




B3,»»1.I*1 
11. MM. 22 

lQ.aii.2b 
66.W 

1^462.28 
814. M 

z,MD.!ia 

III 






8301.117 










so. BO 

li 

!a!74 


99,» 


























































J33.75 
22a. 65 


























i.JWj.eoo 


""■■"-" 

















mold levee below angle at atsUon 3918. Spur joins old levee 1,000 teet below angle at 



la bj day work. 

t tool incteaM in grade on L'nltcO SI 
n at Stallona 86&I and SSOO, upper an 



^d Stalea leree ol 1S9T. 



RBPORT UK MK. K. (', TOl.LIHCEK, 

(iRRB^^'lLl.)c, MiBS., ifay 10, 1909. 

Captain: I have the honor to mihmit the fnllowtiiK report of operations in the 
Upper Tensas levee district from May I, 1901, to May 1, 1002; 

The limits of the distriut, leather with a brief deecription of the location of the 
different systeros, will be found in the Annual Report of the ChieF of Engineers for 
1900, pages 48N and 4855, in which the only rhange to be noted ie an extension of 
the Arkanias River system from stations 7'i2 to 785 on the Dry Bayou location. 

The total length of the levee in this district on May ], 1901, was 184.63 miles, con- 
taininf 28,175,496 cubic yards, of which about 21,487,174 cubic yards had been 
placed by the United States and the remaining 6,688,322 cubic yards by tbe local 
Doudfl. During the year there have been added by the United States 199,684 cubic 
yards and by local boards 741,651 cubic yards, making a total (or the year of 941,335 
cnbic yards. During the season 9,554 feet of new line have been constructed in 
Arkansas and 11,168 leet in Louisiana, throwing out 20,365 feet of old levee contain- 
ing 637,113 cnbic yards, leaving the total length of the levee line in the district May 
I, 1902, 186.7 miles, containing 28,579,718 cubic yards, 21,686,858 cubic yards being 
credited to tbe United States. 

The deductions made in leve«i for yardage thrown out by new loops are as follows: 



Local n»mo. 


UlIeK 
below 
Cairo. 


SUtlona. 


Lenitb. 

9,SM 

'■i 

1,282 
10, S« 


a.". 


In Arkaniia. 


42T-«R. 

si 


3884-21^1834-60 
SIB6+S&-3HI> 








M|ffiS»a;:::::::::::::;:::::::::.;::::::: 


1»,7«8 


Total 
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At the cloee of the fiscal year 1901 the following work was under contract: 



Arkansas: 

Stations 732-785, Arkansas River. 
Stations 2562-2740 (488 R.). 



Louisiana: 



2497-2570 (562 R.). 
2570-2651 (563 R.) 



Stations 732-785, Arkansas River extension. Stone & Stansell, contractors, com- 
pleted February 6, 1902, and final estimate given on February 8. 

Stations 2562-2740, Sunnyside Front enlargement, J. B. Lewis, contractor, was 
completed March 6, and final estimate given March 12, 1902. 

Stations 2497-2570 Willow Point banquette, M. P. Erwin, contractor, waa com- 
pleted May 10, and final estimate given May 14, 1902. 

Stations 2570-2651, Willow Point banquette, J. K. Jeffries & Sons, contractors, 
lapsed April 30, 1902. 

During the season the following pieces of work were put under contract, bids for 
same bemg opened June 6, 1901. These contracts cover what is known as Lucca loop: 



stations. 



888+21-413 
413-488.... 
488-4(52.... 
4e2-488+7r> 



Miles be- 
low 
Cairo. 



427 R. 

427 R. 

428 R. 
428 R. 



Awarded to— 



Ben. Tallcy . . 
Jeffries & Son 
J.B.Lewis .. 
Jeffries & Son 



Price. 



CmU. 
16.99 
18.5 
20.9 
22 



Kind of 
work. 



New. 
Do. 
Do. 
Do. 



As was stated in the last annual report, the failure of the river and harbor bill left 
only $25,000 that could be expended in levee construction in this district, which 
amount was applied to the construction of the Lucca loop, and arrangements made 
with the Tensas Basin and Chicot County levee boards to furnish the balance of 
funds required. For detailed statement of the disposition of funds see table accom- 
panying this report. 

Considerable trouble was experienced on account of scarcity of labor, which caused 
delay, necessitating an extension of contract time on first and second sections. With 
that exception the work was completed in good shape as follows: 

First section. Stations 3884-21-418, January 22, 1902. 

Second section, Stations 413-438, February 13, 1902. 

Third section, Stations 438-462, December 31, 1901. 

Fourth section. Stations 462-483-f 75, January 3, 1902. 

Repair work. — The repair work done during the season consisted of redresBine and 
resodding slooes where they had become badly washed by heavy rains, and resodding 
where the sou had been destroyed. The United States having no funds for this class 
of work, the Desha County board proposed to furnish the necessary funds to repiLir 
the levees on their front. The work was begun, but had to be abandoned in the 
early part of the season on account of the extreme dry weather. One hundred and 
eighty-four stations were repaired at a total cost of $521.25, making an average cost 
of $2.88 per station. 

Weed cutting. — Bids for weed cutting on the entire line in Arkansas were op^ed 
June 25. George R. I^acy was awarded the contract for the entire Amos Bayou line, 
Stations 0-268 and Stations 0-1600 of main line, at 29 cents per station. 

The bids for the remaining part of the line were rejected, being considered too 
high, and contracts were made with parties living along the line to cut and rwnove 
the weeds from Stations 1600 to 4210. This work was completed September 27. 
Total cost of cutting and removing weeds from the 4,393 stations was $1,222.78. 
Average cost per station, 28.73 cento. In Louisiana the weed cutting was done by 
the Filth Ix)ui8iana I^vee Board. The board bought four mowing machines and the 
necessary stock to work them, together with complete (»mp outfit, which was put in 
charge of a foreman, who went over the entire line, cutting all weeds where necessary. 
There were cut 2,275 stations, at a total cost (cost of outfit not included) of $780.62. 
Average cost per station, 34.31 cents. 



ARKANSAS RIVER LISVEEB. 



On pages 4857 and 4858 of the Annual Report of the Chief of Engineers for 1900 will 
be found a brief description of the conditions and needs of the ArRansas River levees 
and the relation of this line of levees to the Mississippi River system. No new con- 
tracts having been made during the season for the further exte»Qsion of this line, the 
gap of 6.05 miles between the lower end of tHe Arkansas River system and the main 
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line of levee at Bogs^ Bayou remains as it was in the last report. The safety and 
general good of the aistrict demand the closing of this gap as rapidly as {Kxssible. 

8UBVEY8. 

A general surv^ey was made of the levees from Station on Amos Bayou line to the 
lower end of the aistrict in Ix>uisiana. This survey was made for the purpose of 
running a continuous line of levels over the top of the levee connecting? with all high- 
water gauees, iron pipe bench marks, and stone line bench marks, renewing old 
gauges, and adding a sufficient number of new gauge positions to give a correct hi^h- 
water slope, as near as practicable, at all points along the levees, and cross-sectioning 
the line to a 6-foot grade. To do this a cross section was taken every 600 feet, or 
oftener where necessary, for enlargement to a grade 6 feet above and banquette 2 feet 
below high water of 1897. These notes are now being worked up and th^/listrict 
profiles will be brought up to date as soon as possible. 

CAVING BKNDS. 

Cypress Bend (4^6 /?.). — No location has l)een made of the shore line in this bend 
since the construction of the Lucca loop, but a large percentage of the front levee has 
caved ofit since the completion of the above loop. 

Upper Leland {470 i?. }.^IJaving continues on the upper side of the Leland neck. 
A recent reconnoissance of the shore hne shows that the maximum caving along the 
stretch from Stations 2100 to 2147 since 1897 has been about 1,000 feet, bringing it to 
within 300 feet of the levee. In addition to this, the levee from Station 21(K), on the 
upper side, around to Station 2442, on the lower side, is of a very weak section, which, 
in view of the foct that it would have to be thrown out, has never been brought up 
to the 1897 grade except by topping, and is dangerously near the river bank and very 
much ezpo^ to wave wash on the lower side of the neck. Therefore the only per- 
manent solution of the matter is the construction of the short line that has been 
recommended for some years, and is now respectfully urged. This short line as pro- 
posed begins at Station 2047, on the upper side of the neck, and runs straight across 
to Station 2442^ on the lower side, bemg 83 stations in length, containing 350,000 
cubic vards, estimated for a erade 3 feet above the 1897 high water. 

MauiewB Bend {607-510 R!). — The citizens of Grand Lake, situated at the foot of 
this bend, have been somewhat apprehensive in regard to the safety of their little 
town due to the inclination of theT>ank to cave at their present landing. The shore 
line of the entire bend was run out in March, and it was found that in the lower 
half of the bend there was no material change from the position of the shore line 
since 1898, and it is not considered that the tendency to slough, in the vicinity of 
the landing, is sufficiently manifest to warrant any anxiety whatever. In the upper 
half of theoend the survey shows considerable chan^. The maximum caving was 
fonnd to be about 450 feet since August, 1898, opposite Station 3550. The levee at 
thiflpoint, however, is still about 1,400 feet back from the river bank. 

Wusons Point {531 R. ). — The- shore line at Wilsons Point was located in February 
and Uie maximum distance from levee to shore was found to be about 300 feet, hav- 
ing caved back about 500 feet during the last nine years. The greater part of the 
caving, however, has taken place in the last three years. A new loop will probably 
be needed there next season. 

CONDITION OP LEVEES WITH REFERENCE TO 1897 HIGH WATER. 

In Arkansas. — Extension Arkansas River system, total length 14.8 miles; Stations 
0-665 (12.4 miles) topped to 2i feet above 1897 high water. Stations (155-783 (2.4 
miles), new levee, constructed to 3 feet above 1897 high water. 

MiseoBsippi River system, total length 83.3 miles, Costello Gin to State line: 

72.2 per cent 3 feet alx)ve 1897 high water. 
19.7 per cent 2 to 2 J feet above 1897 high water. 
8.1 per cent topped to 3 feet above 1897 high water. 

28 per cent of line has banrjuette; 72 per cent of line has none. 
In Louisiana. — Length of line from Arkansas State line to lower end of district, 
88.6 miles. 
7.4 per cent of line 1 to 1.8 feet above 1897 high watt^r. 

31.3 per cent 1.9 to 2.6 feet above 1897 high water. 
69.3 per cent 2.8 to 4.5 feet above 1897 high water. 
2 percent 6.3 to 6.6 feet above 1897 high water. 

67.6 per cent of line has banquette, 42.5 per cent has none. 

Sup. Eng.— 02 9 
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Estimated yardage to bring the entire line to a grad^ of 3 feet above high water of 1807^ with 

standard section. 



stations. 



Enlarge- ' ^ , Ban- 

men t. ^®^ *^^^^- quette. 



Total. 



In Arkantfnu. 

Cii. j/(h. Cu. yds. 
0-783" 3C6,490 



783-1087 1,187,429 



Cu. yds. Cu. yds. 
198,009 563.499 

153.287 1,340,716 



0-269. 
0-4210. 



189,459 I,a57,143 1,246,602 



Remarks. 



Total 5.'>4,M9 

Jn Ijouisiaim. 
0-4619 1 242,339 



1.187,429 1,408,439 3,150,817 



883,403 ! 1.125,742 



Enlargement of Arkannait Uivor 
levees. 

Extension Arkansas River levees. 
/Amos Bayou. 
\Main line. 



Grand total.. 797.288 1,187.429 1 2,291,842 4,276.559 



"Stations 655-783 built to 3-foot grade without banquette. 

Estimate for xUtitnate Commimon grade. — This is ba8e<l on the average height of new 
Commission grade at White River and Arkansas City, Arkansas City and Greenville, 
Green\nlle and Lake Providence, and Lake Providence and Vicksburg, and applying 
these averages to the local high water along the line between these respective? pomta, 
thas giving the following approximate estimates in Arkansas and Louisiana: 

IN ARKANSAS. 



stations. 



Kind of work. 



Enlargement. 
do 



0-655 

655-783 

783-1087 New 

0-1087 Banquette.... 



0-269 

0-4210.... 
600-816... 
2047-2131. 
0-4210.... 



Total 



Cubic 
yards. 



1,066,015 
184.000 

1,826.044 
688,635 



[Enlargemen t . I 5. 103. 599 



New 

do 

Banquette 



3,764,694 



1,249.279 

452. 453 

1,778,721 



8,584,0&2 



Price. 



Cents. 
18.8 
18.8 
17.0 
12.0 



18.8 

16.0 
16.0 
12.0 



Total cost. 



r200,410.82 

34,592.00 

310,427.48 

82,636.20 



628,066.50 



Rcmark.M. 



Arkansas River levees. 
Do. 
Do. 
Do. 



oAo i"/t «i '/Amos Bayou line. 
^'^'^•^^ iMainlinl. 



199,884.64 

72,392.48 

213,446.52 



1,445,200.25 



Covers stations 600-900. 
Covers stations 2047-2442. 



IN LOUISIANA. 



0-4619. 
0-4619. 



Total 



EnlarRement 
Banquette 



6.566,040 
2.301,971 



18.8 id. 234, 415. 52 
12.0 I 276,236.52 



8,868,011 ' ; 1.510,652.04 



SUMMARY. 

Cubic yards. 

Extension and enlargement of Arkansas River levees 3,764,6M 

Arkansas main line 8, 564,002 

Louisiana 8, 888, Oil 

Total cubic yards 21,216,757 

Total cost 18,583,918.79 

The estimates show that there is still required 4,276,559 cuhic yards to bring the 
entire system up to the 3-foot grade with standard section. Of thw amount 365,490 
yards will l>e required for the enlargement of the Arkansas River levees from stations 
to 783; 1,187,429 cubic yards for the extension of this levee to station 1,067 on 
Cypreiw Creek, opposite station 81 on the main line and 351,296 cubic yuda for 
banquette for the above stretches of levee from Red Fork to Cypress Creek, leaving 
2,372fM4 cubic y&rda to cover the main line in Arkansas and Louisiana, 
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ARKANSAS RIVER LEVBB IMPROVEMENT. 

In addition to the levee work done in the Upper Tensas levee district, there is 
considerable work beine done, under the supervision of the United States engineers, 
on the Arkansas River levees in the Red Fork levee district. This district has a 
frontage of about 14 miles, extending from the Lincoln County line to the beginning 
of the Government levee just below Ked Fork. The board is aisposing of some of its 
State lands, from which it expects to realize something like $40,000, all of which will 
be expended on the improvement of its levees. A contract has been made by the 
local board with Stone & Stansell to place 200,000 cubic yards or more (the quantity 
being ^vemed by the amount of available funds), at 12i cents per cubic yard, 
beginning at the upper end of the district and working continuously toward the lower 
ena. On May 1, 91,324 cubic yards had been placed. The levee is being constructed 
to a section 3 feet above the highest known water, with 5-foot crown, slopes 2 to 1. 
This section, owing to the short duration of the Arkansas River floods, is believed to 
be of greater relative strength than the section used on the Mississippi River levees. 
If the board can realize $45,000 on the sale of their lands, it is estimated that they 
will be able to cover about 11 miles of their line. One and a quarter miles of the 
lower end have already been enlarged or covered bv new loops to the standard sec- 
tion of 8-foot crown and 3 to 1 slopes, thus putting the line in fairly good condition 
with the exception of about 1.6 nules. 

HIGH WATER OF 1902. 

The highest water reached this season was 36 feet on the Greenville gauge on 
March 30. No expenditures w^ere made for high-water protection except an expend- 
iture of $141.50 to protect the end of the Arkansas River extension levee with a 
revetment of sacks of earth to prevent caving by the cross current of water running 
into the back country. 

The maximum gauge readings are given for each year from 1897 to 1902, inclusive, 
from Cairo to Vicksburg, as follows: 



station. 



1897. 



Cairo .^LO 

Helena 61.8 

Arkansas City 51. 9 

Qreenville 46. 8 

Lake Providence ^ 44. .S 

Vicksburg 5*2.5 



18«8. 


1899. 


1900. 
39.2 


1901. 


1902. 


49.8 


46.2 


43.2 


42.1 


49.1 


46.8 


38.1 


41.6 


39.6 


51.1 


48.8 


39.2 


43.3 


41.4 


46.2 


43.0 


33.8 


37.4 


36.0 


44.4 


41.7 


33.0 


36.5 


35.0 


49.4 


47.8 


38.0 


41.5 


41.2 



MISCELLANEOUS. 



To avoid repetition, I will simply refer to the Report of the Chief of Engineers, 
1900, pages 4861-4863, where there will \)e found a brief discussion of such subjects 
as bench marks, drainage, protection from wave wash, preparation of foundations, 
telephone service, damages caused by hogs and public roads on levees, and the 
resources of the several levee boards. 

The principal features of improvement in the district that would materially affect 
the revenue lor levee construction are the works done and those contemplate by 
the St. Louis, Iron Mountain and Southern Railway Company and the Valley Tele- 
phone Company. The railway company has been actively engaged for the past 
twelve months in making preliminary and location surveys for a delta division of 
their system, extending from West Memphis, Ark., to Clayton, La,, a distance of 
about 272 miles. A go^ part of this line has been permanently located, and from 
Trippe, Ark., to the Louisiana line, a distance of about 40 miles, is now under con- 
tract for construction. This line comes into the protected district from the north, 
juat below Red Fork on the Arkansas River, crosses the unprotected region back of 
the gap between the two systems, crosses the Amos Ba^^ou hue near the head of the 
main system, and runs thence through the entire district, touching at Trippe, Lake 
Village, Lake Providence, Stamboul, and Tallulah. The location of this line is the 
result of the confidence that has been established in the worth of the levee system as 
a means of protection, and a belief that the two systems would soon be connected 
and generally improved until the delta would be secure against overflows. 

The revenues accruing from this enterprise, together with the increased revenue 
doe to the development of the hitherto virgin lands of this most fertile valley, will 
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be a very eabstontial and gratifying encouragemeiit to the levee intereets, and ehould 
be a stimulant to the ComniiBsion's purpose, already fonnwi, to connect the Arkan- 
ran River leveea with the MiB^imippi Kiver fiysttsm at Bc^^y Bayou. 

The Valley Telephone Company will very Botm lay a Rubmarine cable acroee the 
river at this point, and is rapidly completinB a (wneral teleiihone Hystem in Arkanau 
that will be of valuable servu^ to the levee dititriH. ee|>ecially during dangerooa flood 
I>erio<ie. 

Inclosed with this report will be found the following; 

List of expenditures of the United States." 

Statement o! work done and funds expended by the Red Pork, Deeha County, 
Chiuot Ciiunty. Tent^as Basin, and Fifth Louisiana Levee boanie and the State of 
Louisiana. 

Table sbowing cost of construction. 
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Statement of work done in the Upper Tensas levee district in Arkansas and Louisiana 
by the Desha County, Chicot dmntyy Tensas Basin, and Fifth Louisiana levee boards 
and the State of Louisiana , from May i, 1901 , to May i, 1901^. 



WORK DONE IN ARKANSAS. 



Cubic 
yards. 



('ost. 



Dosha Ck)unty levee board: 

Right of way, stations 388+21-1S3 1-75, Lucca loop 

Repair work 

Miscellaneous expenses 

Tensas Basin levee board: I i 

Stations 388+21-483+75, Lucca loop ' 307, 7W 

Chicot County levee boanl: 

Stations 388+21-483+75. Lucca loop ' 39,614 

Repair work and 'ight of way 

Miscellaneous expenses 



Total 



$1,399.65 
591.25 
992.00 

59,968.46 

7, 750. 77 

125.00 

1,815.35 



347,208 I 72,642.48 



WORK DONE IN LOUISIANA. 



State and Fifth Louisiana levee boards: 

Enlargement and new levee 

Weed cutting and sodding 



Total I 394,383 




$54,964.06 
780.62 

55,744.68 



RECAPITULATION. 



Dasha County levee board 

Tensas Basin levee board 

Chicot County levee board 

State and Fifth Louisiana levee boards. 



Total, 




92,982.90 

59,968.46 

9,691.12 

55,744.68 

128,887.16 



Work done abot^e Red Fork, Arkansas, by the Red Fork lex'fc board. 



Enlargement: 

Stations 0-121 

Stations 625-658.... 

Stations 683+75-708 
Miscellaneous expense. 



Total. 



Cubic 
yards. 



91,324 
11,484 
13,095 



115,903 



l>)«t. 



910,273.95 

1,435.50 

1,767.82 

822.20 



14,299.47 



Cost oftPork done by the United States in the Lower Yazoo Levee district from 1882 to May 

i, 1902. 




Levee conntruction, 1882 to May 1. 1901 16.404,548 

Levee construction. May 1, 1901, to May 1. 1902. 



2108-2310 1 510 L. 

2380-25T2 526 L. 



W.M.Bates 
H. F. Watkins 



Total levee construction. May 1, 1901. to May 1, 1902. 
Total levee connruction, WSl to May 1. 1902 




High-water protection, repairs, and engineering expenses, 1882 to May 1, 
1901 

Iligh -water protection, repairs, and engineering expenses, May 1, 1901, to 
May 1.1902. 



Total high-water protection, repairs, and engineering expenses, 1882 
to May 1,1902 



Tout cost to May 1, 1902. 



$2,465,584.56 



al.63L34 
« 2. 439. 48 



4.070 82 



16,4-26.480 2,469.655.38 



430,328.45 
14.762.46 

445,090.91 
2.914,746.29 



a Work finished prior to Mh} 1. 1901, t>ul paid loc «LV\«iyi«.\d^. 



134 REPORT OF THE CHIEF OF ENGINEERS, U. 8. ARMY. 

Cost of work done by (he United States in the Upper Tensas levee district from 1882 to 

May 1, 1902, 



Stations. 




Contractor. 



Levee construction, 1882 to May 1, 1901 

Levee construction, May 1, 1901, to May 1, 1902: 
ArluuMoa— 

Ark. R. 
427 R. 

427 R. 

428 R. 
428 R. 
488 R. 



Cubic 
yards. 



782-785 

888+21-413. 

418-438 

438-162 

462-483+76- 
2562-2740... 



Louisiana — 
2497-2570. 



Stone & Stansell 

BenTalley 

Jeffries & Son... 

J. B. Lewis 

Jeffries <& Son . . . 
J.B.Lewis 



21,283,308 



59.821 
86,110 
81,351 
25,870 
27,273 
44,907 



225.882 



502 R. 



M.P. Erwin 



17,172 



Cost 



S8, 485, 727. 15 



10,066.11 
5,774.00 
6.800.01 
5,406.79 
5,999.97 
6.440.73 



39,477.61 



a 2. 186. 04 



Total levee construction, May 1, 1901, to May 1, 1902 



242,504 



Totfillevee construction, 1882 to May 1. 1902 21,525,812 



41,663.&'> 



3.527,390.80 



High-water protection, repairs, and engineering expenses, 1882 to May 1, 
1901 

High-water protection, repairs, and engineering expenses, Mavl, 1901, to 
May 1.1902 



Total high-water protection, repairs, and engineering expenses, 1882 
to May 1, 1902 



Total cost, 1882 to May 1, 1902. 



729,556.06 
17,651.56 



747.207.62 



4.274,598.42 



a Work finished prior to May 1, 1901, but paid for afterwards. 



Financial stateinent. 



ASH BROOK NECK. 



July 1, 1901, balance unexpended 

June 30, 1902, amount expended during fiscal year 



19.39 
9.39 



Amountthatcan be profitably expende<l in fiscal year ending June 30, 1904. 70, 000. 00 



GREENVILLE, MISS. 



July 1, 1901, balance unexpended 

June 30, 1902, amount expended during fiscal year 



$2.20 
2.20 



Amount that can be profitably expended in fiscal yearending June 30, 1904. 50, 000. 00 



LAKE PROVIDENCE REACH. 



July 1, 1901, balance unexi)ended $5. 59 

Amount allotted by Mississippi River Commission during fiscal year from 
appropriation by sundry civil act approved June 6, 1900 50, 000. 00 



June 30, 1902, amount expended during fiscal year 



50, 005. 59 
40, 505. 02 



July 1, 1902, balance unexpended 9, 500. 57 

July 1, 1902, balance available 9,500.57 



Amountthatcan be profitably expended in fiscal yearending June 30, 1904. 25, 000, 00 
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^ PLANT, THIRD DISTRICT. 

July 1, 1901, balance unexj)ended $22, 765. 08 

Amount allotted by Mississippi River Commission by transfer from other 
works, third district, iraprovinj? Mississippi River, from appropriation 
by sundry civil act approved June 6, 1900 15, 000. 00 

37, 765. 08 
June 30, 1902, amount expendefl during fiscal year 27, 237. 1 S 

July 1, 1902, balance unexpended 10, 527. 90 

July 1, 1902, outstanding liabilities 2, 500. 00 

July 1, 1902, balance available 8, 027. 90 

Amount thatcan be profitably ex pende^l in fiscal yearending June 30, 1904 . 100, (HX). 00 

STONE, THIRD DISTRICT. 

July 1, 1901, balance unexpended $7, 469. 63 

June 30, 1902, amount expended during fiscal year 1, 964. 43 

July 1, 1902, balance unexpended 5, 505. 20 

July 1, 1902, outstanding liabilities 200. 00 

July 1, 1902, balance availalile 5, 305. 20 

Amount that can be profitably expended in fiscal year ending J une 30, UX)4 . 50, 000. 00 

LOWER YAZOO LEVKK DISTRICT. 

July 1, 1901, balance unexpended $58,990.10 

Less amount transferred by Missi88ip{)i River Commission to other works 
in third district, improving Mississippi River, during fiscal year 32, 000. 00 

26,990.10 
June 30, 1902, amount exi)ended during fiscal year 13, 760. 77 

July 1, 1902, l>alance unexi)ended 13,229.33 

July 1, 1902, outstanding liabilities 1,500.00 

July 1, 1902, balance available 11,729.33 

Amount that can \ye profitably expeii<led in fi^^cal year ending June 30, 1 1K)4 . 500, 000. 00 

irPPER TENSAS LEVEE DISTRICT. 

July 1, 1901, balance unexpended $71,753.73 

Less amount transferred by Mississippi River Commission to other works 
in third district, improving Mississippi River, during fiscal year 8, 000. 00 

63, 753. 73 
June 30, 1902, amount expended during fiscal year 53, 395. 98 

July 1, 1902, balance unexpended 10, Ji57. 75 

July 1, 1902, outstanding liabilities 1,200.00 

July 1, 1902, balance available 9,157.75 

Amountthatcan be profitably exi)ended in fiscal year endintr June 30, 1904 . 5<X), 000. 00 

SURVEYS, GAUGES, AND OBSERVATIONS. 

July 1, 1901, balance unexpended $2, 156. 76 

June ak), 1902, amount expended during fiscal year 2, 156. 76 

Amountthatcan be profitably expende<i in fiscal year ending June 30, 1904. 5, 000. 00 
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Contract in force in the Upper Tensas levee district June SO^ 190$ ^ tmih/iame of contradory 

date of approtxilf of beffinning work^ and of expiration. 



Levee sta- 
tions. 


Miles 
below 
Cairo. 


Contractor. 


Date of 
approval. 


Date be- 
ginning 
work. 


Expiration 
of contract. 


2570-2051... htiRJi.. 


J. K. Jeffries <Sc Sons 


Mar. 20. 1901 




Apr. 30. 1901 











Appendix 4. 

Report of Maj. G. McC. Derby, Corps op Engineers, upon operations in Fourth 

district. 

United States Engineer Office, 

New Orleans, La.y June 1, 190$, 

Colonel: I have the honor to submit the following report upon the work of the 
Fourth district, Mississippi River improvement, for the period from June 1, 1901, to 
June 1, 1902: 

The Fourth district, Mississippi River improvement, extends from Warrenton, 1\ 
miles below Vicksburg, to the Head of the Passes, about 13 miles from the Guli of 
Mexico, a distance of 452.8 miles by river. 

The works include the improvement of the harbors at Natchez and Yidalia, Miasis- 
sippi and Louisiana; improvements at the junction of the Mississippi, Red, and Atch- 
afalaya rivers; improvement of the harbor at New Orleans, La.; oank protection in 
Bondurant Chute; bank protection in Kempe Bend, and the construction, repair, 
and maintenance of a portion of the levee system of the district. 

HARBORS OF NATCHE8 AND VIDALIA. 

The project for this work contemplates the construction of a levee on-or near the 
axis of Cowpen Neck, to prevent tne flow of water across the Neck during high 
stages of the river, and the construction of about 16,000 lineal feet of bank revetment 
in Giles Bend; estimated cost, $541,300. The object of the proposed work is to pre- 
vent the formation of a threatened cut-off at Cowpen Neck, which would cause the 
destruction of the town of Vidalia, much injury to the water front and landings at 
Natchez, and increased caving of the banks above and below, with consequent 
destruction of expensive parts of the levee system. 

The amount expendeii upon this project to June 1, 1901 was $495,162.19, and 
there remained a balance of $47,089.85. 

A hydrographic survey, finished in January, showed the work of previous seasons 
in apparent good order. 

During the current year mats were sunk on the ends of spurs 9, 10, and 11, so as 
to maintain their connection with shore; the continuous revetment at the lower end 
of the bend was prolonged upstream a distance of 1,100 feet, making its total length 
5,200 feet. The gap of 250 feet, purposely left in this revetment to allow a salient 
point to wear back to the general line of the revetment, was reduced to 115 feet; and 
two mats were sunk in the bight of a large pocket above the revetment to check its 
recession so as to also bring it in the general line of the revetment next season. 

During the year 499,435 square feet of mats were constructed and towed from the 
willow bars above and placed in a continuous revetment protecting the bank abreast 
of that portion of the levee on Cowpen Neck, the destruction of which was threatened 
this season. This mattress work cost $0.06196 per square foot; the upper bank pave- 
ment of concrete constructed in situ cost $0.06051 per souare foot. The total field 
cost of the revetment constructed this year amounts to |27.81 per running foot of 
bank. 

The details of this work and its cost are fully set forth in the appended report of 
my assistant, Mr. H. S. Douglas. Sketches are herewith showing the location of the 
work done and the rate of caving of the bank. 

The levee on Cowpen Neck in still intact, but it is probable that the revetment will 
have to be prolonged next season or the levee will be breached by tibe caving bank 
before or during the following high water. 

In this connection it should be observed that the revetment work in Giles Bend 
has not yet reached the narrowest part of Cowpen Neck, and that a further appro- 
priation is needed to prolong the revetment past thin narrow part of the neck; until 
this is done the money already expended will have produced no useful e^ct 
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The amount expended from June 30, 1901 to June 30, 1902, dcrivetl in j^art from 
the appropriation for improvement of harbors at Natchez an(i Vidalia, Miss, and 
La., and in part from an allotment made by the Mis^iBsippi River Conimiaeion for 
"Prevention of Cut-Off at Giles Bend," is distribute<l as follows: 

Office expeoises, main office $2,857. 16 

Other administrative expenses 1, 495. 98 

Construction of revetment (hired lalx)r): 

Materials $4,687.44 

Wages 17,633.28 

Subdstence 6, 377. 87 

28, 698. 59 

Manufacture of concrete ballast 5, 547. 45 

Surveys 1,193.79 

Repairs to plant 3,623.fH) 

Care of plant ; 2,265.89 

New pUmt 1,151.91 

Miscellaneous 255. 1 8 

Total 47,089.85 

Money statement, 

IMPBOVING HARBORS AT NATCHEZ AND VIDALIA, MISS. AND LA. 

July 1, 1901, balance unexpended $40,346. 25 

June aiO, 19Cf2, amount expended during fiscal year 40, 346. 25 

I Amount that can be profitably expended in fiscal year ending June 30, 
1904 150,000.00 
Submitted in compliance with re<iuirements of sundry civil act of June 
4, 1897. 

PREVENTION OP CUT-OFF AT GILES BEND, MISSISSIPPI. 

July 1, 1901, balance unexpended "$6,743.50 

June 30, 1902, amount expended during fiscal year 6, 743. 50 

JUNCTION OP THE MISSISSIPPI, RED, AND ATCHAFALAYA RIVERS, LOUISIANA. 

A detailed description of the difficulties in this vicinity, which the improvements 
were designed to rectify, will be found in the annual report for 1892. In general 
terms these difficulties consist in the tendency of the Atchafalaya River to enlarge 
and in the silting up of Old River, the only navigable connection between the Mis- 
sissippi and the Ked and Atchafalaya rivers. 

The works heretofore contemplated had in view the following objects: 

To check the enlaigement of the Atchafalaya and limit its outlet capacity by a 
bystem of low relief dams or sills. 

To separate Red River from the Atchafalaya during low water, and up to a 10-foot 
staffe, by means of a low dam at the west end of Turnbulls Island, which would 
deflect Ked River around the upper side of the island. 

To supply a new outlet for the Red by cutting a canal across Carrs Point and 
obstructing the lower end of upper Old River. 

Red River would thus always be a tributary of the Mississippi at low stages and 
the Atchafalaya an outlet, while the conditions at high stage would remain about 
the same as they were originally. 

The plan also contemplated maintaining low-water navigation through lower Old 
River, if practicable, by dredging or otherwise, pending the completion of the above 
system of works. 

Owing to insufficient funds, work on all parts of this project, except the first and 
last, has been suspended for many years, and experience having demonstrated that 
the channel in Lower Old River can be kept open with the dredge at moderate ex- 
pense, the improvement of the channel of Lpper Old River has b^n definitely aban- 
donea, narrowing the project to checking the enlargement of the Atchafalaya and 
maintaining a navigable channel through Lower Old River. ^ 

a Balance unexpended July 1. 1901, as stated in previous report, 96,743.25. difference due to allow* 
ance of 25 cents In expenditures. 
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The usual annual survey around the sill dams was omitted this season on account 
of scarcity of funds. The high water of 1901 not having been an extreme one, how- 
ever, and the current at ordinary stages having been prmcipally from the MiasisBippi 
into the Atchafalaya, there has been little or no Fcounng around the dams this year, 
and on the contrar)' a considerable deposit, so that the bed of the river above the 
upper dam is now about level with the top of the dam. 

As experience has shown that a single extraordinary high water like that of 1897 
will remove all of this deposit and continue the attack on the ori^nal bed of the river 
above and below the dams, it has been thought necessary to widen the foundation 
mats above and below each dam, and lay the foundation mat for a new dam imme- 
diately above the existing upper dam. As much of this work as the funds available 
would permit has been completed during the year, the upper sill has been widened 
both above and l)elow, and the lower sill along its lower ed^e only. In each case the 
widening mats were 150 feet wide, and extend across the river from low-water mark 
to low-water mark. 

These mats contain 352,200 square feet, and were sunk in place at a total field cost 
of 5.9964 cents iHjr square foot, including the cost of extra ballast placed upon the 
mat above the upper dam. 

A sketch is herewith, showing their location and the details of the work, and its 
costs are set forth in the accomjianying report of Mr. H. S. Douglas, Assistant Engineer. 

The gauge at Red River Landing did not fall below 1.3 during the season, so less 
than the usual amount of dredging became necessary in Old River. It is estimated 
that 57,000 cubic yards of material were dredged and deposited in the stream along- 
side the cut made by the dredge. The dredge was kept m Old River from August 9 
to August 27, when the condition of the channel was such as to make dredging no 
longer necessary. A navigable channel with a depth of 5} feet or more was main- 
tained throughout the season. 

The details of this work are set forth in the accompanying report of Mr. L. E. Lion, 
Junior Engineer. 

The amount expended from June 30, 1901, to June 30, 1902, is $33,521.70, distrib- 
uted as follows: 

Office expenses, main office $3, 245. 86 

Other administrative expenses 1, 026. 05 

Repairs to sill dams (hired labor): 

Materials $4,306.37 

Wages 8,588.76 

Subsistence 4,368.47 

17, 263. 60 

Manufacture of concrete ballast 4, 807. 30 

Repairs to plant 1,602.97 

Care of plant 1,42L41 

New plant 501.93 

Miscellaneous 19. 83 

Dredging Old River: 

Materials $246.60 

Wages 1,064.12 

Subsistence 606.61 

1 917,33 

Repairs to plant '884.89 

Care of plant 118.73 

New plant 130.32 

Administrative expenses 581. 48 

3,632.75 

Total 33,521.70 

Money statemerit 

IMPROVING ATCHAFALAYA AND RED RIVERS, LOUISIANA. 

July 1, 1901, balance unexpended $33, 521. 70 

June 30, 1902, amount expended during fiscal year 33, 521. 70 



Amount that can be profitably expended in fiscal year ending June 30, 
1904 50,000.00 

Submitted in compliance with requirements of sundry civil act of June 4, 
1897. 
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NEW ORLEANS HARBOR. 

The approved project for the improvement of New Orleans Harbor contemplates 
the protection of the banks in all of the caving bends by means of sloping sub- 
meiiged spur dikes, made mostly of brush and stone, resting upon wide foot mats 
and spaced at intervals varying from 400 to 1,600 feet, as circumstances may require, 
with continuous mattress revetment covering the intervals where necessary. The 
ultimate cost is not estimated. 

At the close of the last working season the work completed comprised about 400 
feet of mattress protection at the head of Carrollton Bend; five spur dikes at South- 
port, with continuous mattress revetment in the intervals between the upper four 
spurs; two spur dikes in the Greenville Bend; six spur dikes in the Gouldsboro 
Bend; in the Third District Reach sixteen spur dikes had been completed, a contin- 
uous revetment constructed between spurs 1 and 2, and a mattress 150 by 200 feet 
placed contiguous to the foundation mattress of spurs 2, 8, 3J, 4, and 4J. 

The funds available Jime 30, 1901, have been expended under the following 
project: 

** There are five localities in New Orleans Harbor where more or less revetment 
work has been done during past years — the Third District Reach, Algiers Point, 
Gouldsboro Bend, Greenville Bend, and Southport. I have recently had all these 
localities surveyed, and find the revetment work generally in good order, and there 
has been no great amount of caving in the harbor during the past year. 

**A8 the Orleans I>evee Board has undertaken extensive work in the Third Dis- 
trict Reach, with a view to protecting the caving bank there, and this experiment 
has been authorized by the Secretary of War, it would not seem to be advisable at 
present to prolong the revetment in that locality below Lizardi street, where it now 
terminates. 

"In Greenville Bend there are two isolated spurs, built in 1889, about 950 feet apart. 
They have held the points against which they were built, but the rest of the bank 
has continued to recede until these two spurs project so far out into the stream that 
it is doubtful if they can ever form a useful element in any comprehensive scheme 
for the general protection of the bend. The distance from the edge of the bank to 
the levee is so much greater than in other localities and the value of the property 
behind the levee so much less that the protection of this bend does not seem to be a 
matter of great urgency as compared with the other localities where protection works 
have been begun. 

"At Algiers Point we have a system of six spurs at intervals of 450 feet, and at 
Gouldsboro, farther up in the same l^end, another system of six spurs, built from 1884 
to 1888, at intervals varying from 500 to 950 feet. The gap between these two sys- 
tems of spurs is about 2,700 feet and the width of batture is so narrow and the value 
of the property on the bank of such value that the additional spurs necessary to 
make this system continuous from Algiers Point to Gouldsboro should be built this 
season. I would, therefore, recommend that five spurs, at intervals of alwut 450 feet, 
be placed in this locality, and that an additional spur be placed between Spurs 4 
and 5 of the Gouldsboro system, where the interval of 950 feet is too great to prevent 
erosion of the bank between spurs. 

"These spurs should consist of two cribs of the usual construction, placed upon a 
foundation mat 150 feet wide and 400 feet long; the lower crib to be 6 l)y 24 by 300 
feet, and the upper one 6 by 16 by 350 feet. 

"At Southport the unrevetted portion of the bank has become nmch steeper than 
it was when surveyed in 1894; erosion has been much more severe in <leep water 
than near the surface. This is particularly noticeable at a depth of about 60 feet. 
The prevailing depth at the foot of the slope is 120 feet below low water, and the 
upper half of this slope is very much steeper than the lower half. On the average, 
the lower half of the slope has a base of about 149 feet, while the upper half has a 
Iwse of only 84 feet. There are two points where the bank is standing with a slojye 
as fiteep as 1 to 1 for a height of more than 100 feet, and for long distances the slope 
is as steep as 2 to 3. 

"In spite of this extraordinary steepness of the bank, caving has not been at all 
active at Southport during recent years, which is the more remarkable when we have 
in mind the fact that the last great cave at Algiers Point occurred when the bank had 
a slope as flat as 1 to 2. But the probabilities are that the bank at Southport is 
already in a state of unstable equilibrium, being held up by its cohesion only, and 
that at any time it may let go and slip off in immense masses. On the other hand, it 
is quite possible that many more years may elapse before this takes place. 

" Experience at Southport has shown that spur dikes, even when built of enormous 
proportions and at intervals as small as 500 feet, will not check erosion between the 
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ppurs; it has in every instance been found necessary to build in the end a continaons 
mattress revetment. When the bank is a8 high and as 8teep as it is at Soathport, 
PT)ur8 of the tvpe heretofore used at that locahty have to be built with such enormous 
dimensions Oiat they have no merit on the score of economy, and their weight is 
such that in the course of time they lose much of their height by excessive Bettling. 

'*0n the other hand, there is no certainty that a continuous revetment will keep 
the bunk from caving, for there is nothing about a mattress revetment that will restore 
stability to a bank which has already loi^t it. 

" The lower half of the 8loi)e, which now has on the average a base of 149 feet for 
a height of 00 feet, has still doubtless fciufticient inherent stability to stand if protected 
from furtlier scour; and if this were done an<l the uppjer half of the bank were left 
unprotecte<l, it wouM in the course of time recede until the whole slope had a ]>ase 
suitable for its height, when the upper half of it could also be mattressed. 

'*At the rate at which the upper bank recedes, about 6 feet per annum on the aver- 
age, it would take al)out ten years for the upi)er half of the bank to acquire a base 
equal to that which the lower half now has, and the danger is that in the meantime 
caving may occur in such large masses as to wreck the mattress protecting the lower 
half of the slope. If the upper bank caves in comparativel v small masses, the mattress 
below would probably not be injured and the upper bank would ultimately assume 
a reasonably flat sloix\ If experience shows the contrary tendency, the remedy 
would lie in dredging away the top of the bank so as to grade it in terraces to a slo|)e 
of about 1 to 3 down to a depth of about 30 feet below mean low water. There is 
sf)ace enough between the edge of the bank and the levee to permit this dredging to 
be done without injury to the latter, and I estimate that the work can be done with 
the dredge Ram for about $3 per running foot of bank. As this is a considerable 
item of expense, I would recommend that the dredging be not undertaken until 
experience has made manifest the necessitv for doing so. 

"In view of the facts outlined alx^ve, 1 would recommend that with the funds 
remaining available, after providing for the Gouldsboro Bend work, mattresses 250 
feet wide, of the usual New Orleans type, ]>e sunk side by side on the lower half of 
the slope of the bank at Southport for a distance of 1,800 feet above the existing 
revetment and for the same diHtant"e below Spur 5, holding in reserve the sum oi 
$10,000 with which to grade the upper jmrt of the bank should it prove to be 



necessary." 



The above project was duly approved and all the work contemplated in it has 
been completed except the 1,800 feet of mattress work above the Southport wharf, 
which had to be postponed on account of the necessity of using the plant at GUee 
Bend. 

Two large caves having taken place at Southport, one of which carried away the 
shore end of Spur No. 5, it was decided to undertake grading the upper part oi the 
subaqueous bank. An attempt was made to do the work with the hydraalic dredge 
the ifOTw, but owing to the stiffness of the clay and the presence of laroe cypress 
stumps in considerable numbers the work could not be advantageously done with 
the Ram; at least not without extensive alterations. The work has since been 
advertised twic-e for completion with a clam-shell dredge, but as yet no contract has 
been made, the hi^h prices bid being regarded as prohibitory. Efforts in this 
direction are still being made. 

The project for the improvement of New Orleans Harbor was adopted in 1882 and 
as yet but a small portion of the work has been begun. 

For the pant ten years it has been annually reported that $300,000 per annum 
could be profitably expended on the work, but the appropriations have averaged 
less than $55,000 per annum. The work contemplated consists entirely in the pro- 
tection of the caving banks so as to give permanency to the shore line to permit the 
construction of wharves, elevators, and other shipping facilities. The levee line is 
generally very close to the caving banks, but no great anxiety has been felt on this 
account l^ecause the banks within the citv limits have never been known to cave at 
high water, and a cave taking place when the river is within its natural banks 
involves of course no danger of an overflow. 

A cave reirently took place at Shannon, about 4 miles below Baton Rouge, which 
seems to be both instructive and suggestive. In this case the levee was 200 feet 
from the eilge of the bank. The river had risen to 29.40 feet at Baton Rouge April 
19, the highest record for the year, and on April 24 it had only fallen to 28.70 feet, 
when at 4 p. m. of that date the short* in iront of the levee at Shannon began to 
subside, and by daylight the next morning a mass had caved off measuring 69) feet 
parallel to the river and 240 feet at right angles; the levee was breached, the outer 
slope was carried away, and for a distance of 100 feet the crown of the levee was 
entirely gone, the break extending some distance down the back slope. A survey was 
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promptly made, and the water offshore was found to be about 70 feet deep (sound- 
ings reduced to low water) and the 8teei>ej!«t part of the slope of the bank Btill stand- 
ing above and below the cave had a height of 30 feet on a oase of 60. In the city of 
New Orleans the banks are much higher and even steeper. 

On inquiry at the office of the State board of engineers, I find that there are records 
of three other cases where large caves took place (hiring high water — at Ames (oppo- 
site New Orleans) in 1884, at Ilenuitage in 1890, and at Belair in 1892. 

I know of no local conditions that make a high-water cave more likely to occur at 
these localities than at any other locality where the subaqueous bank has lxKx>me so 
steep that its base has not the proper relation to its height, so that its natural stabil- 
ity 18 impaire<l; in such a case tlie bank stands in a condition of unstable equilibrium, 
and is liable to cave at any moment. 

In other words, I am of the opinion that the fact that high-water caves have 
occurred at a few localities, whereas in general caves only occur when the river is 
within its banks, is an accident of time and not of locality. A cave takes place when 
it is ripe; it is of course more likely to become n\ye when the river has fallen consid- 
erably than at or near high water, but it sometimes does become ripe at or near high 
water, and it is just as likely to do this at one locality as at another. 

Consequent! V no levee located within 200 feet of such a bank c-an be considered 
entirely safe, however good a levee it mav \)e othen^ise, for there is always the 
chance of its caving into the river at high water. Of course such a risk would 
not generally be a great one, since high- water caves are of very rare occurrence and 
the results of a crevasse are not usually absolutely overwhelming. But I wish to 
invite attention to the fact that in the city of New Orleans there are many thousand 
feet of levee located on the edge of such banks as I have described, and we have a 
population of probably 200,000 people who are living behind these levees on low 
Wd, in small one-story frame buildmgs, so that a sudden crevasse occurring in the 
levee line of the city at or near high water would probably be most disastrous and 
accompanied by great loss of life. 

It ifl in my judgment a great mistake to take this risk a year longer than is abso- 
lutely necessary, and I would strongly recommend that funds be provided to com- 
plete the project for the protection of the banks as promptly as practicable instead of 
at only one-sixth the rate which has been recommended for the past ten years. 

In this same connection I would also lay special stress upon the fact that a ccmtin- 
uoufl mattress revetment applied to such a bank as I have described does not in any 
degree diminish the danger that I have been discussing; such a revetment stops 
erosion and prevents the bank from becoming any steeper, but if it is already too 
steep, as is so generally the case in New Orleans Harbor, there is of course nothing 
about a mattress revetment that in any degree restores to the bank its stability once 
it has been impaired. The removal ol the top of the bank or the building out of its 
foot seems to be called for. 

The amount expended from June 30, 1901, to June 30, 1902, derived in part from 
the appropriation for improving harbor at New Orleans, La., and in part from an 
allotment made by the Mississippi River Commission for improving Mississippi River, 
allotment for harbor at New Orleans, La., is distributed as follows: 

Office expenses, main office $4, 125. 14 

Other administrative expenses 3, 843. 03 

Construction of revetment (hired labor) : 

Materials $18,800.75 

Wages : 26,467.54 

Subsistence 11,286.67 

66, 554. 96 

Manufacture of concrete ballast 116. 14 

Surveys 418.54 

Repairs to plant 6, 665. 75 

Care of plant 6,190.93 

New plant 1,801.75 

Dredging at Southport 1,225.86 

Total b0,942. 10 
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Money statement. 

IMPROVING HARBOR AT NEW ORLEANS, LA. 

July 1, 1901, balance unexpended $99,002.24 

June 30, 1902, amount exi>ended during fiscal year 78, 783. 57 

July 1, 1902, balance unexpendeii 20, 218. 67 

July 1, 1902, outstanding,' liabilities 29. 64 

July 1, 1902, balance available 20, 189. 03 

fAmountthatcan be profitably expended in fiscal yearending June30,1904. 300, 000. 00 
Submitted in compliance with requirements of sundry civil act of June 
4, 1897. 

Money statement. 

IMPROVING MISSISSIPPI RIVER, ALLOTMENT FOR HARBOR AT NEW ORLEANS, LA. 

July 1, 1901, balance unexpended $2, 158. 53 

Juno 30, 1902, amount expended during fiscal year 2, 158. 53 

REVETMENT IN BONDURANT CHUTE. 

An allotment was made by the Mississippi River Commission June 21, 1899, for 
constructing a revetment in feondurant Chute to prevent for three years the breach- 
ing of the levee on the bank of the chute in front of Lake Bruin. 

The amount expended uy)on this work at the beginning of the fiscal year was 
$20,000. A revetment 1 ,600 feet long had been constructed, containing 1 20,000 square 
feet of willow mattress, 30,000 square feet of board mattress, and 75,090 square feet 
of upper bank pavement of concrete constructed in situ. 

When last inspected this revetment was in good order and serving ita purpose. It 
will probably require extension downstream during the coming season. 

No work w^as done during the year, there being no funds available. 

KEMPE BEND REVETMENT. 

An allotment for Kempe Bend revetment was made by the Mississippi River Com- 
mission March 9, 1899, approved by the Set^etary of War March 15, 1899. 

This allotment was rendered necessary by the continued caving of the bank in 
Kempe Bend, threatening to destroy the levee which crosses the Kempe Swamp a 
few miles below St. Joseph, La. This swamp is very large, unusually low, and covered 
with a dense growth of timber, so that it is estimated that a properly located new 
levee across or around it would cost little less than half a million dollars. 

A project for the expenditure of this allotment w^as approved by the Chief of 
Engineers May 19, 1899. It contemplates a continuous revetment protecting that 
portion of the bank which is nearest to the levee. The final cost of the work has 
not been estimated, as it is not known how far the revetment will ultimately have to 
be extended. 

At the beginning of the fiscal year the bank had been mattressed for a distance of 
4,318 feet and paved lor a distance of 3,840 feet. The funds available amounted to 
only $40,455. On account of the close proximity of the levee, it waa thought advis- 
able to hold the funds in reserve as far as possible to make immediate repairs should 
the revetment be breached again as it was the year before. Fortunately this did not 
happen and operations were confined to minor repairs, care of plant, and the accumu- 
lation of material in readiness for the resumption of work early the coming season. 
When last inspected this revetment was in apparent good order. It now requires 
extension both up and down stream. 

Experiments have lx?en continued this year in making an exceedingly cheap grade 
of concrete for ballast, using the least possible amount of Portland cement to consoli- 
date suflaciently well for the purpose the sand and gravel which lie mixed together 
on some of the river bars in the district. About 8,200 tons of this ballast were made 
during the year; the cost and details of manufacture are very fully set forth in the 
accompanying report of Mr. H. S. Douglas, Assistant Engineer. It is believed that 
improvements in methods and applianc^es will )je made during the coming season 
which will meet the difficulties developed last year. The cement used last year is 
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now offered me at $1.70 instead of $2.57 per barrel, and it is probable that a further 
economy can be secured by the use of Puzzolan cement. 

The economy to be expected from the use of concrete is not limited to the advan- 
taj?e in the first cost of the material as compared with rock, but is more apparent in 
the fact that a much less quantity can be made to serve the purpose, particularly in 
paving the upper bank. 

The amount expended from June 30, 1901, to June 30, 1902, is $21,352.65, distrib- 
uted as follows: 

Office expenses, main office $1, 228. 33 

Other administrative expenses 1, 585. 19 

CJonstruction of revetment (hired labor): 

Materials $945.63 

Wages 78.15 

Subsistence 1 90. 1 

1,213.88 

Manufacture of concrete balla.st 4, 836. 98 

Surveys 689. 08 

Repairs to plant 3, 195. 61 

Care of plant 7,935.76 

New plant 531.08 

Miscellaneous 136. 74 

Total 21,352.65 

Mimey atateitiefrii, 

IMPROVING KEMFE BEND, LOUISIANA. 

July 1, 1901, balance unexi)ended «$43, 398. 39 

June 30, 1902, amount expended during fiscal year 21, 352. 65 

July 1, 1902, balance unexpendo<l 22, 045. 74 

July 1, 1902, outstanding liabilities 460.15 

July 1 , 1902, balance available 21 , 585. 59 

PLANT. 

The plant of the district now consists of 47 large pieces and has a capacity of about 
7,500 Imear feet of bank revetment. Six pieces should be replaced this year, the tug 
Tilday launch i?w6j/, and barges Nos. 5, 8, 9, and 12. 

The allotment for plant had been exhausted at the beginning of the fiscal year, and 
no further allotment could be made, as the river and harbor bill had failed to pass. 
The cost of taking care of the plant and keeping it in repair has therefore been 
charged to the vanous works in progress. 

The report of Mr. H. S. Douglas, Assistant Engineer, herewith, contains a detailed 
statement of the work done for the care and maintenance of the plant during the 
year. 

The amount expended from June 30, 1901, to June SO, 1902, is $3,787.44, distrib- 
uted as follows: 

Other administrative expenses $312. 12 

Wages $2,950.29 

Subsistence 60. 00 

3, 010. 29 

Care of plant 465.03 

Total 3,787.44 

Mimey stateineiit. 

PLANT. 

July 1, 1901, balance unexpended ^•$3, 787. 44 

June 30, 1902, amount expended during fiscal year 3, 787. 44 

a Balance unexpended July 1, 1901, as stated in previous report 943,398.14; difTcrenoe due to disal- 
lowance of 25 cents in expenditures. 

fr Balance unexpended July 1, 1901, as stated in previous report, $3,786.44; difference due to disal- 
lowance of 11 in expenditures. 
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SURVEYS, GAUGES, AND OBSERVATIONS. 

The previous allotmentH for this vfork had been exliausted at the beginning of the 
fiscal year and no further allotment could be made, as the appropriation bill had 
failed. 

Surveys were, however, made at Southport, Kempe Bend, and Giles Bend; and the 
bank lines have been resurveyed in Marengo Bend, Hard Times Bend, Cowpen Bend, 
and at Shannon, changes having taken place involving the safety of parts of the levee 
system. 

The gauge at Barbre's Landing, at the junction of the Red and Atchafalaya rivers, 
has been maintained as heretofore. 

LEVEES. 

For work connected with levee construction and maintenance the district is sub- 
divided into seven levee districts, as follows: 

The Lower Tensas levee district, right bank, which extends from the upper limits 
of the Fourth district, opposite Warrenton, to the mouth of Red River. In this dis- 
trict the levee system is continuous from the upper end to a point 5 miles below 
Fairview Landing, 131.5 miles by river, leaving about 26 miles unprotected. 

The Atchafalaya levee district, right bank, which extends from the mouth of Red 
River to the head of Bayou Lafourche, a distance of 122 miles by river. The levee 
system is continuous in this district. 

The Lafourche levee district, right bank, which extends from the head of Bayou 
Lafourche to New Orleans. The distance by river is 78 miles and the levee system 
is continuous. 

The Barataria levee district, right bank, which extends from New Orleans to the 
Head of the Passes, 82^ miles. The levee system is continuous down to the Jump, 
71.5 miles. 

The Homochitto levee district, left bank, created by a resolution of the Missis- 
sippi River Commission, November 19, 1894, which extends from the mouth of the 
Yazoo River to Baton Rouge, 238.5 miles by river. There are as yet no levees in 
this district, except a few detached lengths built by private parties. 

The Pontchartrain levee district, left b^ik, which extends from Baton Rouge to 
New Orleans, 123.5 miles. The levees are continuous. 

The Lake Borgne levee district, left bank, which extends from New Orleans to 
the Head of the Passes, 91 miles. The levee system at present only extends to Fort 
St. Philip, covering 70 miles of the river. 

The funds available for levee construction in this district June 30, 1901, amounted 
to $78,873.17, being the unexpnended balances of the allotments for the preceding 
year. The levee line has been improved this year by the United States to tne extent 
of 331,679 cubic yards. 

The following table shows the variation in the cost of levee building in this district 
during recent years: 

Omtrads. 



Year. 



1890 
1891 
1892 
1893 
18»4 
1895 



Cubic 
yardage. 



895.000 
1,410.000 

908,000 
•2.142,000 
3. 589, 000 
3,414.000 



CJost per 
cubic 
yard. 



Cents. 
19.3 
21.2 
17.8 
21.2 
15.0 
12.3 



Year. 



1896 
1897 
1898 
1899 
1900 
1901 



Cable 
yardage. 



4,658,000 
1,776,000 
3,892,000 
2,465,000 
2,735.000 
332.000 



Cost per 
cubic 
yard. 



OaUi. 
10.8 
10.99 
14.12 
13.6 
18.23 
14.26 



The highest gau^e reading reached by the river at Vicksburg this year was 41.2; no 
high-water protection work has been necessary , and the funds reserved foremeigency 
work will now be expended in permanent improvement of the levee line. 

The following table shows approximately the condition of the levee line on the 
completion of this year's contracts: 



MISBIBSIPFI RIVEB COUHIBSIOK. 





Levee diitiicta. 




Lower 


Uy.'' 


L«- 
lourchG. 


imln. 


BMU- 

rla. 


gL»k«^ 


""KiiteKr- 




1.03 
1(h!49 




41.33 

ai.ii 


MOet. 


jrarK. 




















lu.ei 


130.14 


aioo 


m.7 


71. 88 









Tbe hanqiiettcfi called for by tlie standard cio»t section have as yet only been coi 
Btructed in a few of the moet ureent catieti. 

No work has been done in the Humochitta levee diitrict, there baving been n 
fnnds available. 



The details of the work accompliahed during the year in the other diatrieta are 
given in the following tables and are further discuaHed it 
of Mr. W. E. Knoblooh, enperintendent of levees. 



Q the accompanying report 



WaurpTDOf Lol 

Waterpruof Lol 

! Sections... 

Secdoii 2... 

SeetloiiS... 
I SyeuDore: 
I Sectlnnl.. 
I PtehFond: 

Section ;l!l 
Sections.. 



James R. Marlow.. 



HelRuon Bm*. . . 

I Rictiaid Bland.. 
HelKason Brwi. . . 



Length leVee 
I of river I hlKhct 




Der. a 


19WI 


Oct. 


2S.1MI 


do 


1901 


reb. 26,1902 
t)w. 2».11«1 
Sept. a;. 1901 
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Fourlh dlilriH let^en, /flflJ-/9(JS— Gontjnued. 

LOWER TEX'ijAS LEVEE DiaTRICT—ConHnued. 



No. 


Name ..f levee. 


Tuul j-aid- 


e1£ 


s: 


Dlilancc from center of 

leTeeloriTwhMk. 


».»„« 


LeaM, 


Oreat- 

esl. 


Awrige 


bank. 


1 


^z\ 


14,101.23 
H.113.7! 
IS, MS. 78 

U,<tl2.77 

10.093. 38 
13,043.87 

14,767.08 


Cenlt. 

li 
is 


•2,213.(9 &.300 
!,116.SS 5,WII 


6;700 

6:8W 

12,760 

12,780 

9,600 

1.690 
1.820 

2,040 


filoGO 
6.7&0 

»,2oa 
ileeo 

1,930 


SlaliODarjr. 


=» 


SH^IlonS 


Do. 






lISH.W 
1,968.57 


as 

8,800 

i;goo 




7 


SerilonS 

'seotloiii 


CVi^. 


• 


^*''^liSiil 

Fish Pond: 


!!."i!'r^ 


Do. 






H,188.*0li iaj 1 i.*68.S 























ATCHAPAI^YA LEVEE DISTRICT. 



No. 


Sameofluvee. 


below Hunk, Conlractor, 

Cairo. 


Length 
olllnu. 


"£" 


Grade o( 
levee 


hOS 




FitL 
1,409 


200 
700 


WW. 




S: 1::: 


















1 






Name olio vee. 


section. 


New or 
enlaiKi-. 


ii^ss^ 


Duleolcon- 

trmcL 






1 


f 
1 


1 


1 


} 


"^tr- 




Upper Grand Bay: 


Ft. 




.», 


"S3- 

:::;do:::: 


Ffrt. 

Z.3 


Frti. 


lk.pL 10,1900 




„ 












B KWl Btol 


"I "'I '" 










,.„ 


N n 


Total yard- 


I^l™ 
yard? 


Total 


Dlctance from center of 
le^ee to river bank. 


Nalnreof 
bank. 




. 


Lcajl. 


Urrail««t. 


ATenwe. 




"^'Se'eu^"?"*'^ 


14.92fi.BB 
1B,37B,!0 


CrvU. 


e:,46T.91 

as 


F,ft. 


i.mo 
1.6W 


l.flM 


"=■« 


> 


RecdonZ 






















■ 
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Fourth diMrict leve^s^ lfH)l-190:^— Continued. 

ATCHAFALAYA LEVEE DISTRICT (UNCOMPLETED LEVEES). 



No. 



Name of levee. 



I 



2 

3 
4 



Devall: 

Sections 

Cypress Hall: 
Section 1 
Section 2 
Section 3 



Miles 
below 
Cairo. 


Bank. 


823 


R. 


823 

• 823 

823 


R. 
R. 
R. 



Contractor. 



Length of axis of 
line, river cov 
ered. 



Grade of 
Length of levee 



EmcHt Hyner 



.do 
.do 
.do 



Fed. 
900 

900 
800 
600 



FM. 
820 

820 
730 
640 



above 
highest 
known 
water. 



Feet. 



4.4 

4.4 
4.4 
4.4 



No. 



2 
3 
4 





Name of levee. 


Section. 


New or 
enlarge- 
ment. 


Average height- 




No. 


Crown. 

* 


Land 
slope. 


River 
slope. 


Above 
old levee. 


Above 
ground 
Kurface. 


Date of con- 
tract. 


1 


Devall: 

Section 3 


Feet. 

8 

8 
8 
8 


3tol 

3tol 
3tol 
3tol 


3 to 1 Enlarge- 
ment. 
3tol do 


Fed. 
3.2 

3.1 
3.0 
2.9 


F^^i. 
19.1 

19.2 
21.4 
22.3 


Mar. 10.1900 


2 


Cypress Hall: 

Section 1 


Do. 


8 


Section 2 


3tol 
3tol 


— do 

fin 


Do. 


4 


Section 3 


Do. 













Name of levee. 



Total yard- 
age paid 
for. 



Devall* 

8ecUon3 14,037.75 

Cypress Hall: 

Section 1 

Section 2 

Section 3 



15,877.53 
15.821.24 
13,322.23 



Price 

per 

cubic 

yard. 


Db»tance from center of 
levee to river bank. 


Lea.st. 


Great- 
est. 


Aver- 
age. 


CenU. 
16.47 

16.47 
15.47 
16.47 


Fed. 
900 

900 
1.030 
1,120 


Fed. 
1,340 

1.080 
1,120 
1,230 


Fed. 
1,160 

960 
1,080 
1.170 



Nature of 
iMink. 



Caving 

do. 

.. . . .do . 
*, ...do . 



Condition of 
contract. 



Nothing done. 

Do. 
Do. 
Do. 



LAFOURCHE LEVEE DISTRICT. 



No. 



1 
2 
8 

4 

5 
6 

7 
8 



Name of Icvce. 



Miles 
below 
Cairo. 



St. James Church 
Section 1 . . . . 

Section 2 

Section 4 

Odier: 

Section 2 

Sections 

Section 4 .... 

Starlight: 

Section 1 

Section 2 



902 
902 
902 

949 
949 
949 

953 
953 



Bank. 



R. 
R. 
R. 

R. 
R. 
R. 

R. 
R. 



Contractor. 



Hayes Bros 

do 

do 



Miss. Lev.Const'n Co. 

do 

do 



Robt. McNamara 
do 



Length 
of line. 



Fed. 
1,900 
1,900 
1,550 

1,900 
1,600 
1,966 

1,125 



length 
of ax IS of 

river 
covered. 



Met. 
1.900 
1,900 
1,560 

2,320 
2,180 
1.810 

1.200 
1,006 



Grade of 

levee 

above 

highest 

known 

water. 



Feel. 



4.0 
3.9 
3.9 

3.2 
3.3 
3.2 

8.2 
3.2 
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tburth ditlrkl Uven, 79t>/-J90e— Continued. 

LAFOUBCHB LEVEE DISTRICT— Continueil, 







S^tion 




....du... 
'.'.'.'. AoV.'. 
....do... 


sssc 


-"ji'r- 




».. 


■ 1 


t 


i 

i 


H 

r 


Work com- 
pleled. 




Bl.J.D.MChun'h: 


S ' B to 1 ' 


ftd. 


ILB 

lais 


Jan. U.1M)1 

do 

do 

Aug. 30,1800 

::::;dS'.::":: 

Bvpt. 7.1900 




, 


flection 2 




























^ 




















Kumfl of IPVCB. 


Total yanl- 
agcpftld 


5 


Total 

t-CHL 


kvo«"ori"rh«iik," 


Natoirrd 




Least. Qreatoil. Aventre. 


, 


"■SS"-' 


13,4%\i5 
IS, 588. MB 

HlWiffi 
1»,JW.«! 
t2,M0.M 


OtU'». 

ii:u 

!i 

iflioo 


liTSeiTl 

liweiis 


3M 
170 

43f 

m 


1 
awl m 

l.SOol MO 


c«*mg- 


» 




Do. 








^ 


Starlight; 




s 


Sectlona 




46B 1 110 


Do. 



KARATAUIA LEVER DISTRICT. 



No. 


NameolUT*. 


aiS 


Bank, j Contraetot. 

i 


ifJS 


Length 
□r axil 
o( rtver 


Oradool 
ler«e 

■bore 






iS 


I ji"! 






1,^ 


Feet 






















SwUon. 


Nfwor 


S.V.'K 


~»c'r- 




Ho. 


1 


1 

5 


1 "1 


plctS"" 








/•«(, , Ff 








* 


Rodey extension 


a 1 '■' 




"™r 


'■' ' 


„., 


4.1900 


Be 


pt.lS,IMl 
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Fourth dUtrid levees, 1901-190^ — Continued. 
BARATARIA LEVEE DISTRICT— Continued. 



No. 


Name of levee. 


Total yard- 
age paid 
for. 


Price 

per 

cubic 

yard. 


Total 
cost. 


Distance from center of 
levee to river bank. 


Nature of 
bank. 


Least. Greatest. 

1 


Average. 


1 


Abadic 


13, 080. 47 


Cents. 
14.60 
15.74 


SI, 896. 67 
1,485.43 


Feet. Feet. 
95 176 


I^et. 
130 
280 


Washing. 
Making. 


2 


Rodey extension 


9,437.33 


'255 300 

i 



PONTCHARTRAIN LEVEE DISTRICT (UNCOMPLETED LEVEES). 



No. 


Name of levee. 


Miles 
below 
Cairo. 


Bank. 


Contractor. 


Length 
of line. 


Length 

of axis 

of river 

covered. 


Grade of 

levee 

above 

highest 

known 

water. 


1 


St. Mary Chapel 


895 


I 


JamcH R. Mario w 


Feet. 
5,218 


Fret. 
5.600 


Feet. 
4.1 



No. 



Name of levee. 



1 i St. Mary Chapel 



1 


Section. 


Crown. 


Land 
slope. 


/Vri. 

8 


3tol 



New or 
River enlarge- 
slo^ "»^"'- 



3tol 




Average height- 




Above 

old 
levee. 


Alxive 
ground 
surface. 


Date of 
contract. 


Feet. 
3.6 


Feet. 
12.1 


Mar. 12, 1902 



No. 



Name of levee. 



St. Mary Chapel. 



Total 
yardage. 



55,219.00 



Distance from center 

Price of levee to river bank. 

per 

cubic . 
yard. 



CentM. 
11 



Least. 


Great- 
est. 


Aver- 
age. 


Feet. 
112 


Feet. 
212 


Feet 
176 



Nature of 
bank. 



Stationary. 



Condition or 
contract. 



Nothing done. 



Summary of levees built from May i, 1901 y to May 1, 1903. 







District. 








Lower 
Tensas. 


Atcha- 
falaya. 


Lafourche. 


Barataria. 


Total. 


Earthwork cubic yards.. 

Embankment linear feet. . 

Axis of river covered do 


169,106.92 
16,468 
11,600 


45,983.11 
4,409 
1,600 


104,118.74 
13,091 
13.866 


22,617.80 
3,473 
3,703 


331,678.67 
37.441 
30,766 
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Statement of yardage of levee work constructed by the United Stales and others in the Fourth 

districtj Mississippi Bitter, 



Aggregate number of cubic yards 
in levees on the Mi8si88ippi 



River May 1, 1901 
th< 



Added by the United States up 
to May 1, 1902 

Added up to May 1, 1902, bv the 
State and by the district levee 
boards 



Total 

Lost by abandonment from May 
1,1901, to May 1. 1902: 

By the United States 

By the State and others 



Aggregate remaining May 
1. 1902 



Levee districts. 



Lower 
Tensas. 



16^053,503 
159,109 

483.786 



17,296,398 



87,700 



17,208,698 



Atchafa- 
laya. 



18,400,912 
45,933 

442,098 



18,888,943 



18,888,943 



La- 
fourche. 



7,612,006 
104, U9 

326,121 



8,042,246 



6,400 
207,810 



7,828,036 



Barataria. 



2,823,222 
22,518 

71,704 



2,917,444 



8,800 
32,560 



2,876,084 



Pontcbar- 
train. 



18.661,060 



39,757 



18,900,807 



18,900,807 



B« rgrn.*. 



8.196,085 



130,416 



3,328,451 



46,918 



3.281,583 



Percentage of length of exiating levee system huiU in whole or in part by the United States, 



Name of district. 



Lower Tensas. 
Atchafalaya . . 

Lafourche 

Barataria 

Pontchartrain 
Lalce Borgne.. 



1893. 



Perct. 

47 
8 

6.5 
5.5 

18 

38 



18»1. 


1895. 


1896. 


1897. 


1898. 


1899. 


1900. 


1901. 


Perct. 


Perci. 


Perct. 


Perct. 


Perct. 


Perct. 


Perct. 


Peret. 


52 


52 


59 


63 


66 


72 


71 


71 


16.8 


43 


47 


68 


65 


67 


68 


69 


14.4 


28.8 


54 


61 


61 


62 


76 


82 


12.8 


19.4 


30 


43 


50 


54 


63 


65 


34.6 


43.3 


63 


74 


75 


77 


80 


78 


10.2 


18 


53 


60 


65 


66 


44.5 


46 



1902. 



Perd. 
72 
68 
83 
55 
78 
46 



Note.— In the Latce Borgne district the percentage has decreased on account of the limit of the 
district having been extended from the lower line of Bohemia plantation to the upper line of the 
United States reservation at Fort St. Philip, an increase in the length of the levee line of 124,890 
linear feet. 

Percentage of total length of existing levee system, Fourth district, Mississippi River improve- 
ment, built in whole or in part by the United States. 



Year. 


Percent- 
age. 


Year. 


Percent- 
age. 


1893 


PerccTd. 
13.8 
26.2 
86.6 
62 
63 


1898 


Per cent. 
65 


1894 


1899 


66 


1896 


1900 


67.2 


1896 


1901 


68.7 


1897 


1902 


69 









LOWER TENSAS LEVEE DISTRICT. 

The amount expended from June 30, 1901, to June 30, 1902, is 127,512.28, distrib- 
uted as follows: 

Office expenses, main office 11,049.79 

Other administrative expenses 3, 631. 08 

Construction of levees (contracta) 21, 842. 35 

Repairs to levees 56. 38 

Surveys 893.36 

Repairs to plant 29. 00 

Care of plant ., 4. 00 

New plant 6.32 



Total 27,512.28 
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Money statement, 

July 1, 1901, balance unexpended a$40, 558. 43 

June Sk), 1902, amount expended during fiscal year 27, 512. 28 

July 1, 1902, balance unexpended 13, 046. 15 

July 1, 1902, outstanding liabilities 74.26 

J.uly 1, 1902, balance available 12,971.89 

ATCHAPALAYA LEVEE DISTRICT. 

The amount expended from June 30, 1901, to June 30, 1902, is $1,924.26, distributed 
as follows: 

Office expenses, main ofTice 1704. 08 

Other administrative expenses 969. 40 

Repairs to levees 204.98 

New plant 45.80 

Total 1,924.26 

Money stateinefit, 

July 1, 1901, balance unexpended $26,015.10 

June 30, 1902, amount expended during fiscal year 1, 924. 26 

July 1, 1902, balance unexpended 24,090.84 

July 1, 1902, outstanding liabilities $143.73 

July 1, 1902, amount covered by uncompleted contracts 9, 578. 26 

9, 721. 99 

July 1, 1902, balance available 14,368.85 

LAFOURCHE LEVEE DISTRICT. 

The amount expended from June 30, 1901, to June 30, 1902, is $11,967.40, distrib- 
uted as follows: 

Office expenses, main office $674. 28 

Other administrative expenses 1, 578. 92 

Construction of levees (contracts) 9, 643. 37 

Surveys 270.83 

Total 11,967.40 

Money statement, 

July 1, 1901, balance unexpended $19,503.77 

June 30, 1902, amount exi)ended during fiscal year 11, 967. 40 

July 1, 1902, balance unexpended 7,536.37 

July 1, 1902, outstanding liabilities 53.04 

July 1, 1902, balance available 7,483.33 

BARATARIA LEVEE DISTRICT. 



• 



The amount expended from June 30, 1901, to June 30, 1902, is $4,074.05, distrib- 
uted as follows: 

Office expenses, main office $200.00 

Other administrative expenses 557. 50 

Construction of levees (contracts) 3, 141. 10 

Surveys 175.45 

Total ' 4,074.05 

a Balance unexpended July 1, 1901. an stated in previoas report, 140,655.33; difference due to dual* 
lowance of $3.10 in expenditures. 
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• Money statenient, 

July 1, 1901, balance* unexpended $7, 154. 16 

June 30, 1902, amount expended during fiscal year 4, 074. 05 

July 1, 1902, balance unexpended 3, 080. 11 

July 1, 1902, outstanding liabilities 959.95 

July 1, 1902, balance available.. 2,120.16 

PONTCIIARTRAIN LEVEE DISTRICT. 

The amount expended from June 30, 1901, t/) June 30, 1902, is $2,937.22, distributed 
as follows: 

Office expenses, main office $1, 064, 01 

Other administrative expenses 1, 177. 96 

Repairs to levees 287. 12 

Surveys 406.13 

New plant 2. 00 

Total 2,937.22 

Money statement, 

July 1, 1901, balance unexpended 120,093.32 

June 30, 1902, amount expended during fiscal year 2, 937. 22 

July 1, 1902, balance unexpended 17,156.10 

July 1, 1902, outstanding liabilities 1114. 73 

July 1, 1902, amount covered by uncompleted contracts 14, 110. 19 

14, 224. 92 

July 1, 1902, balance available 2,931.18 

LAKE BOKQNE LEVEE DISTRICT. 

The amount expended from June 30, 1901, to June 30, 1902, is |1,497.42, distributed 
as follows: 

Office expenses, main oflBce $177. 33 

Other administrative expenses 181. 75 

Construction of levees (contracts) 385. 59 

Repairs to levees 685. 00 

Surveys 67. 75 

Total 1,497.42 

Money statement. 

July 1, 1901, balance unexpended |4, 979. 53 

June 30, 1902, amount expended during fiscal year 1, 497. 42 

July 1, 1902, balance unexi)ended 3,482.11 

July 1, 1902, outstanding liabilities 342.50 

July 1, 1902, balance available ; 3,139.61 

The following maps and appendixes accompany this report: 

Plate I, Giles Bend, revetment. 

Plate II, Giles Bend, bank line. 

Plate III, Atchafalaya River, sill dams. 

Plate IV, New Orleans Harbor, Carrollton Bend, revetment. 

Plate V, New Orleans Harbor, Gouldsboro Bend, revetment. 

Plate VI, New Orleans Harbor, Algiers Point, revetment. 

Plate VII, Lower Tensas and Homochitto levee districts. 

Plate VIII, Atchafalaya, Lafourche, and Pontchartrain levee districts. 

Plate IX, Barataria and Lake Borgne levee districts. 

Appendix A, Commercial statistics. 
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Appendix B, Keportof H. S. Douglas, assistant engineer, on revetment work. 
Appendix C, Report of L. E. Lion, junior engineer, on dredging at mouth of Red 
River. 
Appendix D, Report of W. E. Knobloch, superintendent, on leveei?. 
Very respectfully, your obedient servant, 

G. MK\ Derby, 
Major y Corps of Engineers, 

Col. Amos Stickney, 

Corps of Engineers^ U. S. Army^ 

PredderU Missimppi River Coimnisaion, 



ArpENDix 4 A. 



FOREIGN COMMERCE, PORT OF NEW ORLEANS. 



The statistics relating to the foreign commerce of the port of New Orleans were 
kindly furnished by Hon. A. T. Wimberly, collector of customs: 



Venels. 



Steam. 
Sail... 



Total. 



Entrances. 



Cleaninccjj. 



1899-1900. 



1,418 
121 



1,539 



1900-1901. 1901-1902. 



1899-1900. 1900-1901. ! 1901-1902. 



1,478 ' 
110 . 



I 
1,407 ' 
92 



1,588 



1,499 



1,401 
108 



1,509 



1,487 
89 



1,576 



1,399 
79 



1,478 



Toted tonnage of above. 

1889-1900 4,467,308 

1900-1901 6,248,725 

1901-1902 6,360,660 

Exports and imixtrts. 



Exports: 

Total value of exports of foreign merchandise to 

foreign countries 

Total value of exports of domestic merchandise 

to foreign countEries 

Total value of exports of domestic mcrcliandise 

to Porto Rico 

Domestic specie exported to foreign countries — 



ToUl 



1900. 



$1,189,157.00 
111,486.365.00 



112,675,622.00 



Imports: 

Total value of imports from foreign countries- 
Free. ... 

Dutiable 

Transit to Mexico 

Transported to interior ports 

Specie 



Total 

Total duties collected 



5,761,328.00 

12,050,466.00 

2,210,581.00 

1,383,161.00 

655,816.00 



22,061.352.00 



6,878,271.76 



1901. 



1902. 



81,719,880.00 

148,077,942.00 

882,711.00 
3.000.00 



82,661,271.00 

132,793,311.00 

1,919.998.00 
8,»)0.00 



150,683.533.00 137,382,880.00 



8,241.514.00 

10,609,988.00 

735,302.00 

648,471.00 

557,455.00 



12.809,295.00 

10.154,859.00 

2,104.950.00 

1.893,747.00 

793, 743. 00 



20, 792. 730. 00 ; '27. 756, 594. 00 



5, 888. -2a5. 01 5, 709, 3 13. 36 
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Appendix 4 B. 

REPORT OF MR. H. 8. DOUGLAS, ASSISTANT ENGINEER. 

New Orleans, La., May /, 1902, 

Sir: I have the honor to submit the following report on the works under my local 
charge from May 1, 1901, to May 1, 1902: 

bondurant revetment. 

At date of last report the following work had been done at this locality: 
Sixteen hundred linear feet of bank had been protected with a continuous mattress 
100 feet wide, and a concrete-in-situ upper bank pavement extending up to about a 
two-thirds stage of the river. The revetment contained 30,000 square feet of board 
mattress, and 120,000 square feet of the usual framed willow mattress, together with 
75,098 square feet of upper bank pavement. 

The work is in good condition, but the rsual i>ocket or cave has taken place at the 
lower end, and the revetment should be extended farther downstream during the 
forthcoming low-water season. On account of lack of funds no work has been done 
during the year. 

CONCRETE BALLAST. 

Operations were carried on this year at Kempe Towhead or Island. Past expe- 
rience indicated that the difficulties and expenses of breaking up and loading con- 
crete blocks made on the eravel bar rendered this method impracticable. The 
results of experiments point^ in the direction of making the blocks of concrete on 
barges afloat, thus avoiding the expense of rehandling. 
After due consideration the following method was decided upon: 
The automatic proportioning mixer described in last report was roughly installed 
on an old barge, so that the discharge projected clear of the side, in order that the 
mixed concrete would fall directly into the molds placed on another barge alongside. 
The necessary platforms for handling the raw materials, sand, gravel, and cement, 
were built around the mixer. It will thus be seen that all that was necessary to 
complete the installation was to move the plant to the gravel bar and build the runs 
out ashore, so that the sand and gravel could be wheeled to the mixer. While the 
financial results are disappointing, I think it well to here call attention to one nand, 
overshadowing result of the methods adopted on the work at large and clearly siiown 
bv the general economy of this season's operations. This result was the ample sup- 
ply of ballast, always ready afloat, without hindrance or delay, for the actual con- 
struction of bank revetment. , 

Itinerary. — The plant arrived at Kempe Towhead on the evening of July 24, 1901. 
The force was organized and the actual manufacture of concrete commenced July 30, 
continuing with no incident worthy of note until September 28. On this latter date, 
after manufacturing 4,931 tons of concrete, operations were suspended, all barKea 
available being loaded. At this time the major portion of the plant was needed at 
New Orleans Harbor; hence the scarcity of barges. The force was temporarily trans- 
ferred to other work at Kempe and Giles Bend revetments, and it was not until 
January 21, 1902, a period of one hundred and fifteen days, that the manufacture of 
concrete was resumed. Certain necessary expenses incident to the care of the bailee 
loaded with concrete and other plant were incurred during this period and have been 
charged against the concrete, as they would have been against rock or any other 
ballast. From January 21 the manufacture of concrete continued until March 22, 
when the rising river overflowed all of the gravel bar and compelled a suspension of 
work for the season. The plant was moved to ''lying-up quarters," in Giles Bend, 
and the force disl>anded. 
Details. — The details of the manufacture of concrete ballast are as follows: 
The old barge having the mixer on was moored at a convenient place opposite the 
dry gravel bar and runs built out ashore for the wheelbarrows. The covmKl baiige 
loaded with cement was placed immediately above, and another barge with miscelui- 
neous supplies mooreil immediately below. These barges occupied a length of 372 
feet and formed a face or floating wharf against which the barges being loaded with 
concrete were maneuvered. The molds wr the concrete blocks were set up on an 
empty baive in two rows, one on either side. This barge was then placed under the 
mixer so that the concrete would be dischai^ged directly into the molds on one ^e 
and at the downstream end of the baiige. The manufacture of concrete was then 
commenced, the barge being dropped down with the current as the particular molds 
under the discharge of the mixer were filled and tamped. On oompleticm of one 
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row of molds^ the barge was swung around and the same process ^one through with 
on the other row of molds. In practice, it was found that the weight of a complete 
row of concrete blocks on one side was so great as to give the barge a dangerous list, 
so that only one-half a row could be placed before swinging the barge around and 
loadine the other side. When a complete layer of concrete blocks had been made 
on botn sides of the barge it was moveil away and the conc^l-ete allowed to harden 
for twelve hours, when, generally, the molds could be pulled out. In the mean- 
while, of course, similar work was progressing on another barge. After the molds 
had been pulled from the first barge a floor of 1-inch boards was placed on top of the 
first layer of concrete blocks, the molds again set up, and the whole process repeated 
until a second layer of blocks had been made, superimpose^l on the first. Inch boards 
were again placed over the second layer and a third tier of blocks put on, complet- 
ing the loading of the barge with about 357 tons of concrete. Other details of man- 
ufacture are indicated elsewhere in the analysis of cost per ton. 

The sand and gravel used was what is termed **run of the bar" — that is, in the 
proportions found in situ on the bar, the only selection l)eiug to avoid deposits of 
mud or silt. In general, the intended proportions were 1 jmrt of cement to 16 parts 
run-of-the-bar sand and gravel. The blocks or slabs of concrete made were 8 feet 
long, 18 inches deep, and 6 inches thick. 

w>jrf. — It requires an unusually fair, impartial, and judicial turn of mind to give 
the true cost of work of this kind, which of necessity is interwoven with other items 
of bsmk revetment. If each superintendent in immeiiiate charge of each branch of 
the work made an independent report of the cost of his particular job there would 
be a large sum unaccounted for. It is one of the functions of the assistant in general 
charge to properly and ec^uitably distribute expenditures. Referring to the regular 
financial statements, which of necessity are impartial, I find the amount charged to 
the manufacture of concrete ballast to l)e |»15,306.19. To this should l>e added the 
Bom of 11,141.15 expended for the care of the plant and manufactured concrete dur- 
ing the one hundred and fifteen days when work was enforcedly susiKMided, and in 
my judgment incorrectly charged to "Care of plant," giving a total of $16,447.34. 
The total number of tons of concrete made on barges during tlie season was 8,199.37, 
which, divided into the foregoing total expended, gives $2 as the absolute total cost 
per ton of concrete ballast loaded on barges ready to be towed to the point where 
used. This is one extreme. On the other hand the absolute total field cost on a 
selected day was: 

Supervision, subsistence, care of plant, services of i2t*/>t/, coal, oil, wheeling 

sand and gravel, and making concrete, per ton $0. 394 

Value of cement used, per ton 818 

Total cost per ton of manufactured concrete 1. 212 

This is the other extreme. As between |2 and $1.21 there is a difference of $0.79, 
which will, I think, serve as a jmrtial explanation of the varying figures given by dif- 
ferent individuals at different times. Without further comment I submit analytical 
figures of the past season's work, with explanatory remarks. The gross cost of $2 
|>er ton comprises, besides the actual manufacture of concrete, such items as installa- 
tion, several sh if tings of the entire plant caused by rise and fall of the river, loss of 
time due to scarcity of barges and molds, repairs to plant and care of same during 
suspension of work for one hundred and fifteen days, the co^t of experimental work, 
ana port of the first cast of the 1-inch boards used to separate the layers of concrete 
blocks on the barges, the average proportion of each item being: 

Cement $0,854 

Installation 060 

Supervision 040 

SuDsistence 180 

Care of plant 100 

Crew of Ruby 083 

Crew of Comslock 004 

Coal, oil, etc 003 

Operating mixer 039 

Feeing sand and gravel to mixer 044 

Feeding-cement to mixer and shifting barge 028 

Feedinj^ water to mixer 014 

Wheeling sand and gravel from bar to mixer 190 

Distributing concrete in molds 035 

Tamping concrete in molds 040 

MoTUig and setting up molds 065 
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Moving plant on account of rise and fall in river $0. 025 

Approximate wear and tear of lumber between layers 027 

Repairing plant 033 

Care of plant during one hundred and fifteen dayH when work was suspended. . 138 

Total average c<*t per ton ■. 2. 002 

From experience gained during the past season it is known that several of these 
iteme can l^e reduced or entirely eliminated. It is also known that a large saving in 
the actual manufacture can be made by doubling the number of mold plates usea to 
separate the blocks. Those at present in use are of steel and are quite expensive, 
costing $5 {)er pair. It was not contemplated to manufacture a large amount of con- 
crete this si'ason, and it is certain that some less expensive kind of mold plates can be 
found. For these reasons more plates were not purchased. Those on hand are only 
sufficient to contain about 140 tons of manufactured concrete, and as the plates must 
remain between the blocks for at least twelve hours they can onlv be used one time 
in one day. The mixer used is claimed to have a capacity of 30(5 tons per day, and 
for the reason given it was only run at about one-third its capacity. As many of the 
fixed expenses would be the same, whether the product was 100 or 300 tons per day, 
the possible improvement in this direction is obvious. Scarcity of baiges also ham- 
pered the work, two and one-half days being entirely lost from this cause, and on 
numerous occa.«<ions the work was limited for the same reason. 

As the foregoing table, giving a gross or total cost of $2 per ton, contains many 
items on whic-h there may be differences of opinion, the following table, giving what 
may be termed the net average coat per ton for concrete blocks on bai^^s, is given: 

Cement 10.854 

Supervision 040 

Subsistence 180 

Crew of Bubj/ 083 

Coal, oil, etc 003 

Operating mixer 039 

Feeding sand and gravel to mixer 044 

Feeding cement to mixer and shifting barge 028 

Feeding water to mixer 014 

Wheeling sand and gravel from bar to mixer 190 

Distributing concrete in molds 033 

Tamping concrete in molds 040 

Moving and setting up molds 065 

Net average cost per ton 1. 613 

It was my intention to discuss in detail the cost of manufacturing concrete ballast 
in past years as compared with this, but after careful stuchr I can find no certain 
common ground for comparative purposes. For instance, I find in last year's report 
a table giving the cost of making cx>ncrete blocks on barges in a manner almost pre- 
cisely similar to that used this year. Omitting the laS three items of that table, 
which do not relate to the manufacture of concrete at the gravel bar, 1 find the stated 
cost per ton to be $1,575 for concrete blocks on barges. This cost, according to the 
text of the report, appears to be based on an estimate that three tiers of concrete 
blocks on a barge weigh about 450 tons. As a matter of fact they weigh only 357 
tons. Correcting the cost to a basis of 357 tons to the barge, I find the figures to be 
$2,243 per ton instead of $1,575. For reasons of this kind, together with the omis- 
sion of certain items of analytical detail and difference in the cost of labor, I consider 
that no very valuable data would be furnished by endeavoring to make comparisons, 
and will let the work of this season stand by itself. It is, however, &ir to note that 
during the past season there has l)een an increase of 20 per cent in the cost of ordi- 
nary Tabor, and that provisions have increased in price, making subsistence more 
exj^ensive. As ordinary labor and subsistence cx)nstitute about one-third the net 
cost of manufacturing concrete blocks, the increase in the value of these two articles 
naturally affects the cost of the work to a considerable extent. 

SUMMARY. 

Total anioimt expended for concrete ballast 116,447.34 

Total tons (2,000 pounds) concrete ballast made 8,190.37 

Gross cost per ton 2. 00 

Averagenet coetper ton for actual manufacture 1.618 
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C&ndugion, — ^While the work of the past season puts beyond question the practi- 
cability of manu&cturing concrete ballast at a cost that is advantageous, it is never- 
theless a fact that it was somewhat in the nature of an experiment. The value of 
the experience gained has been far in excess of the reasonable amount expended, and 
it seems reasonably certain that with improvements now contemplated the gross cost 
of concrete ballast on barges in large quantities may be reduced ^ per cent, possibly 
more. 

Mr. G. D. Waddill, jr., junior engineer, has l)een in immediate charge of this work 
and has shown unusual executive ability. 

KEMPE BEND REVETMENT. 

At date of last report the bank had been mattressed over a distance of 4,318 feet, 
and graded and paved for a length of 3,840 feet. The work was in good condition 
and promised that the results desired would be obtained. The revetment has been 
inspected from time to time during the vcar, and with the exception of a few small 
breaks in the upper bank pavement, and some caving at the extn^ne lower end, has 
remained in good condition. The caving of the bank forming a ix)cket or bay at the 
lower extremity is characteriptic of all incomplete revetments, and in anticipation 
of this the upper bank was not paved for some distance above the termination of 
the subaqueous mattress. 

The funds available for this work were limited, and have been held for some emer- 
sency that might threaten the destruction of the revetment at some point where the 
Kempe levee would be immediately threatened. Fortunately such emergency has 
not occurred, and operations have been confined to minor repairs to the upper bank 
pavement, felhng timber along the banks that might cave in and obstnict the future 
extension of the revetment, to the accumulation of material, such as concrete ballast, 
to be in readiness for emergency work, and to a careful hydrographic survey over the 
revetment and vicinity. 

The total disbursements for this work from May 1, 1901, to May 1, 1902, amount to 
117,660.43,' distributed as follows: 

Repairs to revetment, timber felling, etc 12,915. 97 

Manu^ture of concrete ballast 4, 849. 00 

Surveys 607.99 

Miscellaneous 137. 52 

Repairs to plant 1,711.97 

Care of plant 5,060.66 

New plant 536.03 

Contingencies and administration 1, 841. 30 

Total 17,660.43 

Material for construction to the value of $7,673. 64 is now on hand for use when 
work on the revetment is resumeii. The hydrographic survey showed none of the 
violent changes in depth that occurred last vear, and the indications were generally 
favorable to the success of the revetment. On February 26, when the work was last 
inspected, before being covered by the rising river, it appeared to be in good condition. 

IMPROVING HARBORS AT NATCHEZ AND VIDALIA, MISftLSSIPPI AND LOUISIANA (gILEB 

BEND revetment). 

At date of last report a combination revetment of spur dikes and continuous mat- 
tresB work, covering 7,060 lineal feet of bank in Upper Giles Bend, had been placed. 
The upper bank from Spur Dike No. 3 to No. 12 had been graded and paved to a line 
averaging about ten feet above low water, except at the spurs where the pavement 
had l>een carried up higher. In Lower (xilcs Bend 4,125 lineal feet of bank had been 
mattreffled, and 3,275 lineal feet pwied and paved. This work was all in good con- 
dition, no failure of any kind havmg occurre<l. A careful hydrographic survey made 
in November, December, and January, developed no unfavorable or alarming features. 

The work projected this season consisted of the following: To prolong tne Lower 
Giles Bend revetment about 1,000 feet upstream; to partially close a gap in last sea- 
son's work which had been left unprotected to allow a salient point to cave back to 
the general line of the revetment; to mattress the bank in the ''bight'' of a deep 
pocket or bay about 2,000 feet above existing M*ork, with the expectation that the 
projecting bank on either side would cave back until the shore line would be com- 
paratiYely smooth for future work; to re-dress the grade and pave 850 linear feet of 
upper banki mattressed but not paved last year; to make a connection between the 
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upper bank pavement and the rock revetment on the upper end of CJowpen Neck 
levee, so that a channel would not scour out during extreme floods; and to repair 
spur dikes Nos. 9, 10, and 11 in Upper Giles Bend. All of this work has been done. 

Itinerary. — Operations were commenced November 2, 1901, when the small quarter 
boat Alpha was moved to Lower Giles Bend, and the work of re-dressing and paving 
the 850 linear feet of upper bank begun. Incidental to this, a hydrographic survey 
over the work already in place, and for 1,000 feet above, was made. The force on 
the Alpha also cleared 1,150 feet of upper bank of logs, brush, etc., inr^uUnens for 
hydraulic grading. On December 6, 1901, Grader No. 5 arrived on the ground and 
commenced gradmg for the extension of the revetment. Mattress construction was 
commenced DecemTxT 30 at Quitman Bar, a few miles above Natchez. The quarter 
l)oat Oamma arrived at Quitman Bar December 11, and the work of building ways 
and cutting willow brush (;ommence<l. A sudden rise of the river overflowed the 
ways, and it was not until December 30 that mattress construction actually com- 
menced. Meanwhile, on December 22, the quarter boat Ddt/i and other plant arrived 
on the work, and the force on both boats was engaged on mattress construction until 
January 13, when the Gamma was moved to Lower Giles Bend and the sinking of 
mattresses commenced. 

The DeUa remained at Quitman Bar and continued mattress construction until 
March 7, when this branch of the work was suspended on account of high water. 
The quarter boat was then moved to Upper Giles Bend, and the force on her did the 
repair work at spurs 9, 10, and 11. On completion of this work, the force on the 
Delia was disbanded and the boat put out of commission. The Gamma^ with her 
force, continued sinking mattresses and paving upper bank in Lower Giles Bend 
until March 15, when all work projected was completed and the plant laid up at the 
revetment. 

Afattress construction, — This work was prosecuted under unusual difficulties at Quit- 
man Bar. On December 11, when the Gamma arrived, the Vicksbur^ gauge read 
minus 1.4 feet. By December 31 it had risen to 21.6, falling to 6.6 on January 29. 
By February 13 it had risen to 31.2, again declining to 13.0 on March 3. During 
Februarv the total change in the river surface amounted to 40.1 feet in tw€$hty-eight 
days, 'f o this was added very unfavorable weather, which caused a practical sus- 
pension of work for days at a time. During such periods the force of day laborers 
dispersed and it took some time to get them back. Rapid changes in the river, 
unfavorable weather, and a fluctuating and generally inadequate supply of labor 
made the work at this locality slow and expensive. To offset these unfavorable con- 
ditions was the fact that the principal employees were all trained men. But for this 
the cost w^ould have been extravagant. As a matter of fact, it is onljr high as com- 
pared with other similar work done by the same force at other localities. A totid of 
499,435 sc|uare feet of mattress was built, using about 5,000 cords of willow brush cut 
from 141 acres of land. The following are the details of materials and cost: 

Willow brush: 

Teams hauling 11,421.88 

Cutting, loading, etc 2, 600. 57 

Privilege of land 141. 00 

Total 4,163.46 

Total cords of willow brush, 5,000, Cost per cord, delivered at ways, $0,803. 

ConMruction — 

10,000 feet B. M. miscellaneous lumber 1110.00 

168,390 feet B. M. 2 by 4 inch lumber 1,86L40 

94,915 feet B. M. 3 by 6 inch luml>er 1,044.06 

7,990 pounds 9-inch steel wire nails :. . . 193. 35 

17,480 pounds 6-inch steel wire nails. .: 416. 08 

2,197 pounds 4-inch steel wire nails 63. 16 

2,647 pounds No. 10 galvanized wire 79. 41 

5,000 cords wil low brush .-^ . . 4, 163. 46 

Treenails 50.00 

Steamers and tugs 1, 540. 00 

Miscellaneous 150. 00 

Provisions 2,162.63 

Payrolls 6,608.81 

Total 18,412.26 
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Total square feet of mattress built, 499,435. Cost per square foot, $0.0368. 

Towinq. — ^The place at which the mattresses were built was such a short distance 
above Wnere they were to be sunk that the cost of towing in too small to be consid- 
ered 88 a separate item. It has therefore been divided between the cost of mattress 
constraction and sinking. 

Sinking. — Nothing unusual occurred and this portion of the work was prosecuted 
from its commencement, January 17, to completion, March 12, in a routine way. 
The cost was affected to some extent by the same causes that hindered mattress con- 
struction, i. e., changing stage of the nver and unfavorable weather. It should also 
be noted that instead of putting only 12 pounds of ballaj^t on each square foot of 
mattress, the amount was increased to 14.58 pounds, adding $1,337.44 to the cost of 
the work for this item alone. Concrete ballast manufactured at Kemi)e Towhead 
waa used exclusively. A total of 499,41^ square feet of mattress was successfully 
placed, and the usual detail of cost is given: 

Steamers and tu^ $1, 550. 00 

Lumber, wire, wire nails, etc 264. 65 

3,640 tons concrete ballast 7, 571. 20 

Miscellaneous 65. 78 

ProvisionB 758. 50 

Payrolls 2,351.99 

Total 12,562.12 

Cost, per square foot, to sink, $0.02516. 

Cost of mattresses in place: 

Construction per square foot $0. 03680 

Sinking 02516 

Total cost per square foot in place 06196 

Qrading upper bank, — Hydraulic grader No. 5 was operated exclusively; but one 
jet was used, the crew wor6ng eight hours. I do not consider the work of this season 
as a fair test of what this machine can do, as it has so far been ojierated to only one- 
half its capacity. By using two jets, which would only entail the addition of four 
men to the crew, the amount of work done can almost be doubled. However, the 
bulk graded this year was unusually full of stumps and roots and comprised alter- 
nating strata of sand, clay, silt, and ooze. This, with the fact that the rapid changes 
in the stage of the river necessitated going over considerable of the grade a second 
time, would have caused the work to be expensive under any circumstances. 

Total cost of hydraulic grading, including services of tug and incidentals. $2, 958. 12 

Lineal feet of bank graded 1, 700 

Cost per lineal foot of graded bank $1. 74 

Paf?ing upper bank. — ^Nothing but the concrete-in-situ pavement described in pre- 
vious repK)rts was used. Some changes in the details were made, the embedd^ wire 
mesh being omitted entirely, and over a considerable area the strips of 2 by 4 inch 
lumber, dividing the concrete into squares 5 feet on a side, were not put in. In lieu 
of this the pavement was laid in alternating squares. For illustration, squares 1, 3, 
5. 7, etc., were laid in the forenoon and squares 2, 4, 6, 8, etc., in the afternoon. On 
tnis, as on other branches of the work in Giles Bend, the cost was increased by the 
rapid and constant changes in the river surface and unfavorable weather. The rapid 
rise of the river overflowed several thousand square feet of pavement before it had 
set Buffidently, and by an unfortunate coincidence the rise was accomi>anied by high 
winds, causing waves, which washed the soft concrete to pieces. For th is reason many 
thousand square feet of pavement had practically to be laid twice, the second work 
beinjg done when the river fell. As credit can only be taken for that which appears 
on me ground the cost yier 8<iuare foot is high. The proportions used were generally 
1 part cement to 16 run-of-the-bar sand and gravel. By an error a considerable area 
was paved with pure sand and cement in these proportions, and, astonishing as it may 
seem, it was holding against wave wai^h up to the time that the rising river covere<l 
it. Toward the end of the work, on account of the large amount of sand containeil 
in the material obtained at Kempe Towhead, the proportion of cement was increased 
to 1 part to 13 of sand and gravel. The cost of sand and gravel delivered at Giles 
Bena was excessive and unreasonable. Considering the foregoing, it is not surpris- 
ing that paving was more expensive than heretofore. However, nothing has occurred 
during tne paSt season to change my opinion that this is the beet and cheapest upper 
bonk pavement that has yet beon invented. 
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Cost of paving in detail is: 

846baTTel8of cement, at$2.82 92,385.72 

L>5,000 feet B. M. 2 by 4 inch lumber, at $11 276.00 

80() pounds 4-inch steel wire nails, at $2.40 19.20 

2,064 tons sand and gravel, at $0.46 949.44 

Tug r/Wa22day8, at $20 440.00 

Miscellaneous 45. 00 

ProWsions 674.99 

Payrolls 1,839.27 

Total 6,628.62 

Total square feet bank paved. 109,550; cost per square foot, $0.06051. 

In addition to this the sum of $222.78 was expended in removing partiaUy wrecked 
pavement at the upper end of last season's work, and in minor repairs, making a 
total of $6,851.40. 

Timber Jfelling, — ^There was but little actual timber felling done, but the bank had 
to be cleared of logs, brush, etc., for the hydraulic grader. About 1,150 lineal feet 
of bank was clear^ at a cost of $304.17, divided as follows: 

Launch Ruby $26.64 

Provisions 70. 00 

Payrolls 207.53 

Total 304.17 

Acres cleared, alx>ut 5J; cost per acre, $55.30. 

InstcdlaHon. — In the itinerary of ofjerations will be found the details of the move- 
ments of the plant which constitute installation. Cost, $438.37. 

Surreys, — A complete hydrographic survey over the work in place in Giles Bend 
and for about 1,000 feet above the lower revetment was made in November, Decem- 
l^er, and January. The hydrography of this survey covered 119.4 acres. In Feb- 
niary a survey was made over the mattress work placed this season covering about 
11 acres. The caving of the bank in the unprotected interval between the upper 
au<l lower revetments destroyed a portion of the main base or traverse line around 
the bend and it had to be replaced. As the bank line is located by ordinates, meas- 
ured out at intervals of 100 feet from the main base, these ordinates had to be relo- 
cated, cleared out, and measured. The aggregate of this sort of surveying was 7.6 
miles of accurate work, all through heavy timber, dense underbrush, fallen treea 
and drift. All construction was carefully located instrumentally. The desired 
position of each mattress was first ranged out and its actual position on the bottom 
detenniiied afterwards by locating wires fastened to the mattress, and hauled taut 
and plumbed after sinking. The position of paving and upper bank work was 
determined, and all the data necessary to the platting and keeping up of an accurate 
field or progress chart obtained. The total cost of the survey work was $1,260.65. 

Cost, — The total disbursements for this work from May 1, 1901, to May 1, 1902, 
amount to $52,227.61, distributed as follows: 

Construction of mattresses '. $18, 412. 25 

Sinking of mattresses 12,562.12 

Grading upper bank 2,958.12 

Paving upper bank 6,851.40 

Clearing upper bank for grading 304.17 

Installation .r 438.37 

Sur\'eys 1,260.65 

Miscellaneous 92. 34 

Repairs to plant 3,455.32 

Care of plant 116.26 

New plant 153.81 

ContingeucieH and a<lininih'tration 5,622.80 

Total groa.scoHt 52,227.61 

DeihKrt last four items 9,348.19 

Total net cost 42,879.42 
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Summary. — ^The total amount of construction done in Giles Bend thin season con- 
sists of: 

Linear feet of bank protected, Ix)wer Gilefl Bend 1, 500 

Linear feet of bank mattressed, IxDwer Ciiles Bend 1, 500 

Linear feet of bank graded, Lower Giles Bend 1, 700 

Linear feet of bank paved, Lower Giles Bend 2, 000 

Square feet of mattress sunk at spurs in Upper Giles Bend 22, 505 

CondwfUm. — As stated, the gross cost of the work from May 1, 1901, to May 1, 1902, 
is $52,227.61. The unit of cost de8ire<l is the linear foot of protected bani, and in 
order to obtain this it is necessary to t rst deduct the cost of the repair work in Upper 
Giles Bend, including its pro rata of the contingent expenses. Therefore: 

Total amount expended $52, 227. 61 

Leas cost repair work. Upper Giles Bend 1, 162. 44 

Gross cost work in Lower Giles Bend 51, 065. 17 

Gross cost per linear foot of protected bank 34. 06 

Total amount expended, lees repairs to plant, care of plant, new plant, 

and contingencies and administration 42, 879. 42 

Less cost repair work Upper Giles Bend 1, 162. 44 

Net cost of work in Lower Giles Bend '. 41, 716. 98 

Net cost per linear foot of protected bank 27. 81 

IMPROVING ATCHAFALAYA AND RED RIVERS, LOUISIANA. 

The adopted project for the further prosecution of this work contemplated widen- 
ing the foundation mats above and below each sill dam, and the placing of the 
foundation mattress for a new sill dam immediately above existing No. 1. 

As the funds were limited, operations during the past season have been confined 
to widening the foundation mats of the existing sills; that on No. 1 being increased 
to 560 feet, and on No. 3 to 430 feet. 

Itinerary. — Operations were commenced July 27, 1901, when the miarterboat 
Oamma and necessary plant was towed to Angola Bar in the Mississippi Kiver near 
the mouth of Bed, and the building of ways and cutting of willow brush bc^an. On 
August 7 the quarterboat Delta waa moved to Angola. Mattress construction was 
commenced August 9 and prosecuted by the labor on both boats until September 1, 
when the Gamma was moved into the Atchafalaya near the sill dams. The Delta 
remained at Angola Bar and the force on her continued mattress construction for the 
Atchafalaya sills until September 17. Meanwhile the force on the Gammay with the 
necessary plant, commenced the sinking of mattresses above and below the existing 
sill dams on September 4. This work was completed on September 26 and the plant 
moved away to another localitv to build mattresses and cribs for Xew^ Orleans Harbor. 

MaUress construction. — On this work, as on all others prosecuted this season, scarcity 
of and irr^ular supply of labor hindered rapid and economical construction. It is 
impossible to obtain any large number of white laborers for reasonable wages in this 
part of the country before October 1. Consequently negroes have to be depended 
on and this year even they were scarce, and as a necessary consequence very indiffer- 
ent and independent. On September 4 all the negroes quit work and left the quar- 
terboat because they had not been paid off for the previous month as promptly as 
thejr thought they should have been. It took some time to arrange matters and 
agam accumulate a force. As a consequence, while the cost of mattress construction 
is not excessive, it is higher than it would have been with an ample, reliable supply 
of labor. 

Willow hnii<h, 

' Teams hauling $870.87 

Cutting, loading, etc 2, 166. 04 

Total 3,036.91 

Total cords of willow brush, about 4,051). Cost per conl, delivered at ways, $0.75. 

Sup. Eng.— 02 11 
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MaJUress. 

500 feet B. M. miscellaneous lumber $55. 00 

133,789 feet B. M. 2 by 4 inch lumber 1,471.68 

49,580 feet 3 by 6 inch lumber 655. 38 

6,355 pounds 9-inch steel wire nails 153. 79 

13,902 pounds 6-inch steel wire nails 330. 86 

1,747 pounds 4-inch steel wire nails 41. 29 

2,105 pounds No. 10 galvanized wire 63. 15 

4,050 cords willow brush 3, 037. 51 

Treenails 40.00 

Steamers and tugs 820. 00 

Miscellaneous 100. 00 

Provisions ^ 1, 487. 41 

Payrolls 4.711.25 

Total 12,967.32 

Total square feet of mattress built, 397,200. Coei per square foot at ways 0.03264. 

Towing, — ^Aiter the mattresses were built they had to be towed through Old River 
and down the Atchafalaya to Simmsport, a distance of about 13 miles. The cost of 
towing is as follows: 

Tug Humphreys, ten days, at $27 $270. 00 

Tug Com«(ocJfc, eight days, at $20 160. 00 

Total 430.00 

Total square feet of mattress towed 397,200. Cost per square foot for towing, 
$0.001083. 

Sinking, — ^The quarterboat Gamnuiy with a small force and the necessary plant, 
was moved to the Atchafalaya sill dams on September 1. The plant was put in posi- 
tion and an attempt made to sink a mattress on the lower edge of Sill Dun No. 3. 
Some errors of judgment were made in estimating the strength of the current and 
it drifteil below the desired position while being sunk. It is therefore considered as 
lost, not being effective as designed to widen the foundation mattress of the sill. 
This was the only accident at this or any other locality during the season's work. A 
strip of mattrens 150 feet wide was carried entirely across the Atcha^aya, lapping 
20 feet over the lower edge of the original foundation mattress of Sill Dam No. 5. 
Two similar strips were sunk successfully, one on the upper and the other on the 
lower edge of the original foundation mattress of Sill Dam No. 1, with the same lap. 
A total oi 397,200 square feet of mattress was sunk on the two sills, but of this 45,000 
square feet drifted below the desired location and is considered lost. The effective 
mattress work is 352,200 square feet, and in computing the cost the value of the lost 
work has been included. 

Cost in detail is — 

Steamers and tugs $480. 00 

Lumber, wire, wire nails, etc 102. 20 

2,581 tons concrete ballast 6, 574. 96 

Miscellaneous 31. 00 

Provisions 422. 33 

Payrolls 1,719.20 

Total 8,329.69 

Square feet of mattress successfully sunk, 352,200. Cost per square foot to sink, 
$0.02365. 

Cod of mattress in place. 

Construction, per square foot $0. 032650 

Towing, per square foot 001083 

Sinking, per square foot 023650 

Total (!ost per square foot in place 057383 

Installation, — The cost of moving plant to the work and installing same was $114. 21. 

AdditioTial ballatt, — On this work, as on that at other localities Uiis year, the 

amount of ballast per sc^uare foot of mattress was increased about 20 per cent. On 

further study of the conditions existing at Sill Dam No. 1 you decided toat additional 

ballnst was necesBory on the new mattress work on the upper aide of the dam. 
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Accordinglv, on March 20 and 21, 1902, 375 tons additional ballast waa distributed 
over it, maKine a total of about 21 pounds to the square foot. As a special trip of a 
to^, barge, and small force from Giles Bend to Simmsport and return was necessary, 
this work cost $909.07, includine value of ballast. 

Co9t. — ^Thia report does not include the maintenance of a channel through Old River, 
and the cost of this work is not given here. The total amount expended on the sill 
dams from May 1, 1901, to May 1, 1902, is $29,258.51, distributee! as follows: 

Construction of mattress $12, 967. 32 

Towing of mattress 430. 00 

Sinking of mattress 8, 329. 69 

Installation 114.21 

Additional ballast 909.07 

Repairs to plant 1, 585. 66 

Care of plant 592.02 

New plant 501 . 93 

Miscellaneous 19. 83 

Contingencies and administration 3, 808. 78 

Gross cost of work on sill dams 29, 258. 51 

Deduct last five items 6, 508. 22 

Net cost of work on sill dams / 22, 750. 29 

Summary, — No upper-bank work being required, operations on the sill dams con- 
sisted of the successiul placing of 352,200 square feet of mat tress. 

Conclwtian, — ^The only available unit of cost in this case is the s<juare foot of mat- 
tress successfully placed. The total expenditures, including such items as ** Repairs 
to plant," "New plant,** "Care of plant,*' and "Contingencies and atlministration," 
are $29,258.51, making the cost of mattress in place $0.08307. 

I hope that it is unnecessary for me to say that this last figure is without value Tor 
comparative purposes. The figures $0.057383, given under the heading "Cost of 
mattress in place," are the ones to be used when comparing the work of this season 
with that of past years. Such previous work has not been put to the test by which 
I arrive at the figures $0.08307. 

NEW ORLEANS HARBOR. 

The work projected this season consisted of placing six spur dikes, to close the gap 
between the Gouldsboro and Algiers Point systems, and the mattressing of the lower 
half of the slope of the bank for a distance of 1,800 feet above and 1,800 feet below 
the existing work in the Carrollton Bend (South port). The six spurs and the lower 
1,800 feet of the Carrollton Bend work have been done. The upper 1,800 feet has 
not been mattressed this season for reasons given further on in this report. 

iiin«ran/— Operations were commence<l September 18, at Angola Bar, when, after 
completing the necessary mattress work for the Atchafalaya sill.**, the force on the 
Delta began building for New Orleans Harl)or. By October 2 the willows on Angola 
Bar were all used, and the Deltn with her force was transferred to Lumms Bar, about 
4 miles farther up the river. Previously, on September 27, the quarterboat Gammay 
after completing the sinking of mattresses on the Atchafalaya sill dams, had been 
towed to Lumms Bar and commenced work on cribs and mattresses for New 
Orleans Harbor. The supply of white lal>or on the Gamma was very scant. 
At one time the force dwindled down to only twenty laborers, and the idea 
of putting the boat out of commission was entertained. There was nothing to 
be gained by changing the labor from white to colored, because there were more 
than sufficient accommodations on the Delia for all of the latter that could be 
obtained. Such labor as we had waa far from efficient, being sulky and unwilling. 
Matters culminated on November 11, when all tlie laborers, white and black, struti 
for what was virtually an increase of 20 per cent in wages. From November 11 to 
16 work was practically suspended. On the latter date, concessions having been 
made, some of^the laborers returned to w^ork. It, however, took some time to again 
build up the force. As a conseijuence of these troubles the work was delayed and its 
cost increeised. It was not until December 20 that the mattresses and cribs for the 
Gouldsboro-Algiers dikes and sufficient mattresses for the lower 1,800 feet of the Car- 
rollton Bend work were completed. On that date the willow brush on Lumms Bar 
was exhausted, so that under any circumstances it was necessarv to move the mat- 
tresB-constmcting plant to some other locality. It was known that a further exten- 
sion upstream of ttie Lower Giles Bend revetment before high water was essential to 
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the preBervation of the good results alreatly obtained at that locality. It was also 
evident that the possible working season was far mlvanced. After due consideration 
it was decided to move tlie mattress-constructing plant to a willow bar above Giles 
Bend and build mattresses for that work. It was hoped that the river would remain 
low and that the working season would be so prolonged that after the completion of 
the Giles Bend work sufficient mattresses for the upper 1,800 feet in the Carrollton 
Bend could be built. Unfortunately this could not be done. Meanwhile, on Octo- 
ber 4, the first tow of mattresses and cribs for the Gouldsboro- Algiers spurs left 
Lumms Bar and arrived in New Orleans on October 11. The quarter boat Nw 
Orleam moored at the engineer depot, was put in commission, and the plant placed 
in position to sink Spur No. 7 on October 18. By November 23 Spurs 7, 8, 9, 10, 
ancl 11 and 4i having been successfully completed the plant was moved to CurolltcHi 
Bend (Southport) and the first mattress for that work successfully sunk on Decem- 
ber 6. The downstream 1,800 feet of this work was completed on January 1, 11K)2, 
and the quarter boat New Orleans put out of commission and with other plant 
returned to the engineer depot at New Orleans. 

The general work of sinking was considerably delayed and its cost slightly 
increased by the slow delivery of cribs and mattresses. The reason for this was the 
absence of current in the river below Baton Rouge, which made the towing very 
slow. A double crew was put on the boat, but even then it required from five to 
ei^ht days to bring a tow from Liunms Bar to New Orleans, a distance of about 206 
miles. 

Crib and mailre»H conslhji<^ion, — ^The work of building mattresses and cribs for the 
(iouldsboro-Algiers spurs, and of building mattresses alone for the work in Carroll- 
ton Bend, is of necessity so interwoven that it is not practicable to separate them. 
The difficulties and incidents attending this portion of the work have alr^uly been 
given in the itinerary. In all 460,800 cubic feet of cribs, and 810,000 square feet of 
mattress were built, the details of materials and cost being: 

WiUfjw hru*h. 

Teams hauling $2, 774. 76 

Cutting, loading, etc 4, 615. 95 

Privil^?eof land 251.00 

Total 7,641.71 

Total cords of willow brush, al>out 10,750. Cost per cord delivered at ways, $0.71. 

Cribs. 

300 feet B. M. miscellaneous lumber $33. 00 

53,913 feet B. M. 3 by 6 inch lumber : 693.04 

5,990 pounds 9-inch steel wire nails 144. 95 

1 ,769 pounds 6-inch steel wire nails 42. 76 

829 pounds No. 10 galvanized wire 24. 87 

2,500 cords willow brush 1,775. 00 

Treenails 12. 00 

Steamers and tugs 600. 00 

Mis<»ellaneous •. 60. 00 

Provisions 806. 28 

Payrolls 3,430.81 

Total 7,622.71 

Total cubic feet of cribs built, 460,800. Cost per cubic foot at ways, $0.0163. 

Mattrem. 

10,000 feet B. M. miscellaneous lumber $110. 00 

272,970 feet B. M. 2by4 inch lumber 3,002.67 

111,500 feet B. M. 3by 6inch liunber 1,226.60 

12,960 pounds 9-inch steel wire nails 813. 63 

28,350 pounds 6-inch steel wire nails 674. 73 

3,564 pounds 4-inch steel wire nails 86. 24 

4,293 pounds No. 10 galvanized wire 128. 79 

8,250 cords willow brush 5, 866. 71 

Treenails .• 83. 00 

SteamerB and tugs 1, 280. 00 
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Mlsoellaneons ' $140.00 

ProvisionB 3,383.93 

Ffty rolls 8,163.05 

Total 24,459.25 

Total square feet of mattress built, 810,000; cant per 8<|uart' foot at ways, 10.030197. 

While it was not practicable to keep the field cost of mattress construction separate 
for the (jouldsboro- Algiers spurs, and the lower bank continuous revetment in the 
Oarrollton Bend, it has been possible to keep separate account of other items. 

Therefore from this point on separate report is made on the work at the two local- 
itiea in New Orleans Harbor. 

GOULDSBORO-AUIIERH SFTRH. 

In 1885, 1886, 1887, and 1888 six spur dikes were placed in .what has l)een termed 
the "Gouldsboro Bend." In 1889 six more spur dikes were placed at the Algiers 
Point and for some distance above. All these spurs were designatecl by numbers, 
commencing at the head of the Gouldsboro series with No. 1 and ending with No. 17 
at the Algiers Point. Prior to the present season spurs Nos. 1, 2, 3, 4, 5, 6, 12, 13, 
14, 15, 16, and 17 had been placed. The interval between spurs 4 and 5 (about 900 
feet) was considereil too ereat and an intermediate spur, desi^ated as No. 4}, was 
decided on. This, with Nos. 7, 8, 9, 10, and 11, constituted this season's work, and 
completes the series for the present. 

Detail of constructing cribs and mattresses has already been given. 

Toning mattresses. — The distance from Lumms liar, where the mattresses and cribs 
were built, to New Orleans is about 206 miles.* All towing was done by our tug the 
General A. A. Humphreys^ most of the time with a single crew, and the cost was: 

Tufi Humphreys, 36 days, at $27 1972.00 

Square feet of mattress toweil 206 miles, 360,000. Average cost per square foot for 
towing, $0.00270. 

Towing cribs, — These were towed under exactly the same conditions as the mat- 

Tug l/ttm/)^r€j/», 20 days, at $27 $540.00 

Cubic feet of cribs towed 206 miles, 460,800. Average cost per cubic foot for tow- 
ing, $0.00117. 

Tanking spur dikes. — All of the spurs were exactly alike, consisting of a foundation 
mattress 150 by 400 feet, and two cribs superimposed on each other, the bottom one 
6 feet high, 24 feet wide, and 300 feet long, and the top one 6 feet high, 16 feet wide, 
and 350 feet long. For this reason the details of each spur, given in previous reports, 
are omitted. 

No unusual incidents attende<l the sinking of the spurs from date of commence- 
ment, October 18, until completion, November 23. The only obstacle encountered 
was at spur 4}, which happened to be located at the transfer incline of the Texas and 
Pacific Kailway. This obstacle was overcome by the obliging action of the railway 
companv in building a temporary incline for use while the spur was being plai^i. 
Detailea cost of sinking is given below : 

Mattress f or spur dikes. 

238 tons concrete ballast $518.84 

483.11 tons rock (ship's ballast), at$1.10 531.42 

1,222.89 tons rock, at$1.62J 1,987.20 

415 tons run-of-the-kihi brick, at $2.40 996. 00 

Lumber, wire, wire nails, etc 110. 72 

Steamers and tugs 500. 00 

Miscellaneous 27. 87 

Provisions 627.56 

Payrolls 1,987.80 

Total 7,287.41 

Total square feet of mattress sunk, 360,000. Cost per square foot to sink, $0.02024. 
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Cribs for spur dikes. 

901 tons rock, at$1.62i $1,4^.12 

504 tons nin-of-the-kiln brick, at $2.40 1, 209. 60 

123.63 tons terra cotta, at $1.20 148. 36 

] 77 tons brickbatH, at $1 • 177. 00 

Lumber, wire, wire nails, etc 47. 12 

Steamers and tugs 260. 00 

Miscellaneous 20. 00 

Provisions 323. 93 

Pay rolls 1 , 039. 97 

Total 4,690.10 

Total cubic feet of cril>8 sunk, 460,800. Cost per cubic foot to sink, $0.01018. 

Cost of niatiress in place. 

Construction per scjuare foot $0. 030197 

Towing per square foot 002700 

Sinking per si^uare foot 020240 

Total cost per square foot in place 053137 

Cost of cribs in pUxce. 

Construction per cubic foot $0. 01630 

Towing per cubic foot .• 001 17 

Sinking per cubic foot 01018 

Total coat per cubic foot in place 02765 

Installat'um. — This item is the cost of getting the plant on the ground and ready 
for work. For the Gouldsboro- Algiers spur dikes it amounted to ^67.13. 

Summary. — A total of 360,000 square feet of mattress and 460,800 cubic feet of 
cribs were placed in six spur dikes. 

Conclusion. — The total field cost of the six spur dikes placed this year in the Goulds- 
boro- Algiers system Ls $32,247.77. The^ are designed to protect 2,675 linear feet of 
bank, and the estimated cost in the project wa« $15 per linear foot As the field cost 
amounts to only $12.05, it will be seen that the work has been done for about 80 per 
cent of the estimate. This is the more gratifying because almost everything tnat 
enters into the work has increased in price — labor, provisions, material, etc. 

CARROLLTON HEND (sOUTHPORT) RBVETMENT. 

The lower bank revetment placed here this season is unique and is probably the 
only work of the kind on the Mississippi Kiver. It consists of a strip of mattresB 
about 1,800 feet long and 250 feet wide, so placed that its inshore edge rests on about 
the 60-foot contour, and from thence extends out to deep w^ater in the channel of 
the river. The reasons for this rather unusual work are that at this locality the 
sub-aqueous bank of the river stands on a very steep slope. Frolh a depth of 60 feet 
out to deep water in the river the slope in reasonably flat, but from 60 feet up to the 
bank line at low water the slope is 1 on 1 or steeper. 

On such a slope, where it is evident that tlie stability of the bank has already been 
destroyed, contmuous mattress work of the usual type gives no promise of success. 
The project contemplated mattressing the lower half of the slope, leaving the bank 
above the 60-foot contour unprotected so that it may crumble or cave away gradu- 
ally until a slope of about 1 on 3 is attained. Then the upper half will be mattressed 
and the revetment completed. The project also contemplated accelerating thi» 
result by drwiging away the upper bank l)etween the and 30-foot contours. Some 
work in this direction has been done and is described in its proper place in this 
report. 

As an engineering problem, the placing of mattresses so that their inshore edges 
would follow a bank line 60 feet and more below the w^ater surface was a difiicolt one. 
How well the task has been accomplished is shown on the chart of the work where 
the mattresses are platted in their actual position on the bottom, from instrumental • 
iocations after they were sunk. Assistant Engineer E. B. Geddes was in immediate 
charge of the tfinking, and is to be congratulated on the success of his methods. 
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Mattress construction. — All mattresses were built at Lumms Bar, near Fort Adams, 
and this branch of the work has been described in detail. 

Towing. — ^The tugs General A. A. Humphreys and General Comstock were engaged on 
this work, the cost of which was: 

Tug Humphreys, 30 days, at $27 " $810 

Tug Comstock, 10 days, at $20 200 

Total 1,010 

Square feet of mattress towed 200 miles, 450,000. Average cost per square foot for 
towing, $0.00224. 

Sinking mattresses. — As has been described, this particular work reouired that the 
mattresses be kept fully under control while they were being lowered tnrough not less 
than 60 feet of water. This was done successfully and without excessive cost, aa will 
be seen from the following itemized statement: 

520.58 tons rock, at $1.62} $845.94 

1,866.82 tons rock (ship's ballast), at $1.35 2,520.21 

299 tons run-of-the-kihi brick, at $2.40 617. 60 

712 tons brickbats, at $1 712. 00 

Lumber, wire, wire nails, etc 138. 10 

Steamers and tugs .- : *. 822. 00 

Miscellaneous 57. 40 

Provisions 863. 46 

Pay rolls 2, 589. 25 

Total 9,165.96 

Total square feet of mattress sunk, 450,000. Cost per square foot to sink, $0.02037. 

Cdst of mattresses iti place. 

Construction per square foot $0. 03019 

Towing per square foot 00224 

Sinking per square foot 02037 

Total cost per square foot in place 05280 

Dredging upper bank. — In order to accelerate the scouring away or cutting back of 
the unprotected bank above the 60-foot contour, it was decided to dredge away the 
material in the vicinity of low- water mark — say, from about the 30-foot contour — to 
the top of the natural bank. As no advantageous offers to do this work by contract 
could DC obtained, the hydraulic dredge The Ram was tried. On account of the 
character of the material and the great number of imbedded stumps, requiring the 
use of dynamite for their removal, the cost of dredging was excessive, and after about 
one month's trial the attempt was abandoned. A total of about 5,984 cubic yards of 
material was moved at a field cost of $1,014.96. 

InstaUation. — The proportion of installation expenses chargeable to the work in the 
Carrollton Bend is $469.37. 

Cost. — ^The total disbursements for this work from May 1, 1901, to May 1, 1902, 
amount to $76,847.05, distributed as follows: 

Construction of cribs $7, 522. 71 

Construction of mattresses 24, 459. 25 

Towing mattresses and cribs 2, 522. 00 

Sinking mattresses and cribs 21, 143. 47 

Dredging upper bank 1, 014. 96 

InstaUation 836.50 

Surveys 3:^9.99 

Bepairs to plant 6, 029. 74 

Care of plant 4, 507. 15 

Newjplant 1,751.36 

Contingencies and administration 6, 719. 92 

Gross total expended 76,847.05 

Deduct last four items 19,008.17 

Net cost of work 57,838.88 
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ShimmoTf/, — ^Thc total amount of bank protection work done in New Orleana 
Harbor this year consists of 2,675 linear feet of bank protected by six spur dikes, 
and 1,800 linear feet of bank below the 60-foot contour protected by a continuoofi 
mattress. About 5,984 cubic yards of earth have been moved from the upper bank 
in the Carrollton Bend to gra4ie the same. 

Concluinon,— On account of the character of the work, it is impracticable at preeeni 
to establish the unit of cost per linear foot of protected bank. The exact length of 
hank protected by spur dikes is somewhat indeterminate because it is not Imown 
but wnat additional spurs may have to l)e built between those now in place. Of 
course the 1,800 linear feet of continuous mattress placed this season in the Gairoll- 
ton Bend, below the 60-foot contour, can not be considered complete work. In 1897 
(see Report of the Chief of Engineers, p. 3805) I gave the absolute total amount 
appropriated and expended for all purposes during a period of fourteen years. I 
deducted from this total the value of luant and material on hand, and divided the 
remainder by the linear feet of bank protected. The quotient ^ve the gross cost of 
bank protection work in New Orleans Harbor to be $37.70 per linear foot. In about 
five years from now another analysis may be made and the cost determined in the 
same manner. In the meanwhile, I think that calculations would be misleading. 

On the basi8 per square foot of mattress and per cubic foot of cribs the cost of thife 
season's work has bcNen less than that of similar work executed in previous years. 
• 

PLANT. 

At date of last report the plant consisted of 47 large pieces, generally in good con- 
dition. No large pieces have been acquired during the year, and none have been 
disposed of. 

ttepairs. — Repairs during the past year have been confined principally to the steam 
plant of the district, which, as the most vital portion, must, if the funds are avail- 
able, be kept in good condition. Some urgent repairs were also made to baiiges and 
quarterboats. The details are here given: 

Steamer General John Newton. — Docked; hull scraped, heated, and given two coatfl 
of coal tar to light water line; pilot house repaired; stern bulkhead from boiler deck 
up renewed; new stairway from boiler deck to hurricane roof; main deck repaired 
and calked; bulkhead around boilers repaired; six new swinging fenders made; 
entire new canvas roof put on hurricane deck; interior of hull scraped and painted; 
boiler breeching repaired; new end put on main shaft and crank fitted to same; 
entire new wheel built; new brass plungers for air pump made; new piston rods 
put in circulating pump; deck pumps fitted with new valves; water valve chambers 
of doctor bored out and new seats and valves fitted in place; balance throttle valve 
tnied up and ground to a fit; low-pressure cam trued up and cam yokes planed; 
new cam-rotl bracket made; new rudder blade put in; cabin and hull painted. Cost, 
$2,126.81. 

Tug Gejieral A, A. ITvmphreys. — Docked; hull scraped, heated, and painted with 
coal tar to light water line; stem bushing renewed and 36 new riveta put in keel; 
new steam capstan purchased and installed; boiler breeching enlai^ed; throttle and 
steam-reversing levers changed from starboard to port side of engine and fitted with 
arcs and spring latehet^; high-pressure cylinder reoored, piston banded and new fol- 
lower and packing rings put m; high-pressure steam chest rebored and fitted with 
new spring packing; set of brass piston-rod packing rings fitted between high-preesure 
and low-presi?ure cylinders; low-pressure cylinder follower faced and new packing 
rings fitted to piston; valve stems for steam chests of both high-pressure and low- 
pressure cylinders renewed; low-pressure valve stem fitted with new brass guides; 
link trued up and link block fitted with new brass gibs; link pin dressed and fitted; 
new steel crosshead, steel nut, and keeper fitted to piston rod; slides planed and 
crosshead gibs on go-ahead side faced with copper; four horseshoe thrust rings filled 
with white brass and fitted to collars in shaft; new separator tank install^; new 
tiller put on nidder stock; condenser overhauled and tubes packed; water supply 
to boiler generally overhauled; new grate bars in furnaces; caoin repaired and new 
canvas roof put on; entire boat painted. Cost, $1,970.95. 

Tug GenercU Oww^toc^.— Docked; 2 graving pieces put in hull below water line; 
portions of iron sheathing renewed; deck repaired; 6 new coal bunker hatehes 
with cast-iron covers put in and 4 new iron cavilw; hull painted to light water line 
with two coats coal tar, applied hot; rudder repaired; roof repairs; cabin var- 
nished; main valve on engme planed and seat faced; wear on valve stem in guides 
planed out; link and link blo<*k refitte<l and pin bushed; 5 set screws for spring 
packing renewed; 5 brass and 3 cast-iron thrust rings renewed; new ca8t>iron 
baehing put in stem bearing; again docked on acxx)unt of loose wheel; new key 
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made and propeller again fitted on shaft; loose rivets in rudder renewed and hull 
painted witn coal tar to light water line. Ck)6t, $572.94. 

l\ig TUdck, — ^Docked; 6 pieces planking, 8 graving pieces, 8 frames, and samson 
post renewed; hull calked and painted with coal tar to light water line; new cast- 
iron bushing in stem bearing; main valve planed and seat f^:;ed; lost motion in valve 
yoke taken up; steel key made and fitted m crosshead; lost motion in reversing gear 
taken up; steam valve of boiler feed pumps faced; 4 brass thrust rings renewed; 
new sheet in boiler over furnace and 4 new boiler tubes; entire new furnace. Cost, 
$394.99. 

Dredge The Bam, — Docked; hull scraped, heated, and painted w^ith coal tar to 
light water line; interior of hull scraped and painted; inside woodwork of new cabin 
finished and cabin painted throughout; worn parts of main centrifugal pump 
renewed; 18 feet of suction pipe repaired; exhaust pipes of propelling engines 
remdred: 2 entirely new sniokestacks put up. Cost, $1,306.37. 

jjounck Ruby, — Docked; new stem. 12 plank on each side of bow, 1 plank in cut- 
ting strake, 13 rake plank, 90 linear feet of upper and 100 linear feet of lower plank 
shear, and 26 outriggers put in; 25 ou triggers repaired; 3 deck beams, 7 floor tim- 
bers, 20 frames, 2 clamps, 85 linear feet oTnosing, deck on bow, and 2 wooden cavils 
renewed; 2 iron cavils put on bow; 1 new rudaer and the other repaired; 4 rudder 
bumpers fitted to transoms; roof repaired; roof and cabin painted; 2 coats coal tar 
on hull to light water line; 2 new crank pins and brasses; 3 steel gibs and 1 key; 
links of both engines tmed up and 2 new brass blocks made and fitted to same. 
Cost, $676.80. 

Quarterboat New Orleans. — Docked; new stem and apron with necessary planking 
I>ut in after end; stem band repaired and refastened; 60 top timbers and 75 pieces of 
side planking put in; hog chains repaired; hull calked throughout and painted 
with coal tar to light water line; new wash-down syphon installed. Cost, 
$1,376.88. 

Quarterboat Beta, — Rakes and sides calked; old paint on cabin burnt off and cabin 
relented. Cost, $54.70. 

Barge No, S. — Docked; entire new rakes; end of gunwales cut off and replaced 
with pieces of 6 inches bjr 14 inches by 7 feet; comer irons replaced with new bolts; 
6 graving pieces put in sides; deck repaired; bitts refastened and sides, deck, and 
raSies calked; coal-tarred to light water line. Cost, $170.53. 

Barge No. 4- — Sides and rakes calked. Cost, $68.63. 

Barge No. 6. — Rakes and two seams on sides calked. Cost, $19.30. 

Barge No. 7. — Seven new rake plank; two graving pieces in sides; deck repaired 
and sides and rakes calked. Cost, $85.85. 

Barge No. 9. — Deck sheathed with old inch boards. Cost, $48.91. 

Barge No. 14- — Docked; bottom, rakes, and two seams on sides calked; four steel 
I beams with truss rods put in to reenforce deck to take machinery and boilers of 
Grader No. 3; floor timbers and bulkhead reinforced. Cost, $580.97. 

Barge No. 16. — Docked; one new bottom plank and 16 pieces decking put in; two 
new iron bitts put on; bottom, sides, and rakes calked; coal tarred to light water 
line. Cost, $221.47. 

Barge No. 17. — Docked; ten new rake plank and four graving pieces put in rakes; 
60 linear feet of bottom planking renewed; the two knuckle seams and sides and 
rakes (»Jked; coal tarred to light water line. Cost, $237.64. 

Barge No. 18 (cargo barge) . — Plight athwartship tmss rods put in; one graving piece 
in rake; sides and rakes calked; coal tarred to light water line; doors and shutters 
of cargo box repaired; and roof ^ven a coat of tar. Cost, $64.05. 

Barge No. 19. — Gunwales repaired where crushcil in and braces put in; sides and 
rakes calked. Cost, $54.50. 

Barge No. SI. — Four pieces decking and one piece covering board put in; one new 
bitt; sides and rakes calked. Cost, $55.24. 

Barge No. SS. — Docked; rakes and large seams and butts in Iwttom calkeil; deck 
repaii^ and gunwales reenforced where crushed in. Cost, $135.68. 

Barae No. S5. — Docked; ends of gunwales cut off and replaced with pieces of 6 by 
14 inches by 7 feet; one piece of h^d block put in; 17 new rake plank; comer irons 
repaired and fastened with new bolts; deck repaired and sheathed; sides, rakes, and 
bottom calked; coal tarred to light water line. Cost, $515.55. 

Barge No. SO. — Docked; one broken bottom plank renewed. Cost, $37.81. 

Barge No. S2. — Rakes and sides calked. Cost, $32.09. 

Camel docks. — Each one of the four docked and calked; all large seams were over- 
calked with either dry cypress strips or tarred ratline; tnmk on one dock renewed; 
hatches cut in each for cleaning out. Cost, $412.50. 

The Bam* 8 pontoons. — Four ot them entirely rebuilt. Cost, $437.05. 
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Current rejxiirs. — A j^reat number of small items are included under this head, l)eing 
too numerous to give m detail, and each too small to attribute to particular pieces ot 
the plant. Work on small lighters, skiffs, etc., is included, the whole amounting 
to $1,154.52. 

Care of plant. — The cost of caring for the plant, while not in use daring the year, 
both at the engineer depot in New Orleans, La., and near Natchez, Miss., wa8$9,6&.44, 
which includes the crews of two boati^, watching, cleaning out, and whitewashing 
interior of barges, shifting linen, spars, etc. 

Condition of plant. — Barge No. 8 is worthless and Nos. 5 and 9 nearly so. Barges 
Nos. 7, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27 are now approaching the worthless stage. 
By extensive repairs their life mav be prolonged for three or four years more. Baivee 
Nos. 1, 2, 3, 6, 15, and 17 are in fair condition, and Nos. 4, 10, 11, 13, 14, 16, 28, 29, 
30, 31, and 32 are in goo<l condition. The quarter boats 6'am7naand De^arein good 
condition and the others in fair shape. Of the steam craft the tug Tilda is now nearly 
22 years old and is naturally worn out. To the stern-wheel launch Ruby, now 15 
years old, the same remark will apply. The hull and machinery of the tug General 
Comstock are in good con<lition, but her boiler being over 20 years old should be 
repaired with one of modem type. The rest of the steam craft are in good order, 
reqiiiring only the usual repairs to comi)engate for wear and tear to machmery, etc 

Conclusion. — For several years past the plant of the district has been worked to its 
capacity of alx)ut 50 acres of mattress worK. It is evident therefrom that its present 
condition reouires a large expenditure to maintain this standard of work. No piece, 
large or small, can be spared if it Ls desire^l to maintain the same rate of progress. 
A new tug to take the place of the Tilda is requireii; also a larger and more powerful 
stern-wheel boat to replace the Ruhy. New barges to replace Nos. 5, 8, 9, and 12 
should be built, and if the manufacture of concrete ballast continues, another large 
quarter boat is required. Of coure if more than 50 acres of mattress work is contem- 
plated, the entire plant will have to be increased in proportion. 
Very respectfully, your obedient servant, 

H. S. Douglas, 
Ametant Engineer. 

Maj. Geo. McC. Derby, 

Cor])8 of Engineers, U. S. Army. 
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report of MR. L. E. LION, .TUNIOR ENGINEER. 

New Orleans, La., May i, 190S. 

Sir: I have the honor to submit the following report on dredging in Jx>wer Old 
River for the period from May 1, 1901, to May 1, 1902: 

It became apparent in the latter part of July, 1901, that dredmng would be required 
to maintain a channel of not less than 5 feet in Lower Old Kiver, and the ar^ge 
The Ram was therefore put in readiness for the work. She took the field August 3, 
1901, and dredging was begun at the mouth of the river on August 9, where the depth 
of water was less than 5 feet. Dredging was carried on until August 27. The mouth 
of the river was the only part which required dredgmg, as there was an ample depth 
of water in the other parts of the river during the entire year. 

No trouble was experience<l this year from the sloughing of the banks. This is a 
phenomenon which has given considerable trouble in the past, but has been almost 
entirely remedied by the annual drainage of the shallow lakes which border the 
banks. Only one of these lakes held much water this year. This one (Lake 
Chandler) was drained on August 28 at a cost of $26.61. A small ditch was cut to 
start the flow of water, and as there was a great fall to the flow, the ditch soon 
enlargeil into a considerable outlet. 

On August 29, 1901, Tfie Ram retume<l to New Orleans. 

The following table gives detailed data pertaining to the dredging : 

Number of cubic yards of material removed 57, 333 

Total cost of dredging (including journey to and from Old River) $2, 147. 65 

Cost per cubic yard '. $0. 0376 
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Total length of channel dredged feet. . 1, 290 

Average depth of cut do 8 

Width of channel do 150 

Average depth below water surface at which cutter head worked . .do. . .. 14 

The cost of dredging is subdivided as follows: 

Administration $100. 00 

Subsistence 606. 61 

Wages 1,064.12 

Fuel 246.60 

New plant 130. 32 

Total 2,147.66 

Repairs to the extent of $884.89 were made on The Ram as follows: 

New chimneys $216.00 

New disk, shaft, and liners for Edwards centrifugal pump 336. 00 

Wire rope for hoisting cutter frame 60. 60 

Repairs and alterations to suction of pump 132. 50 

Belting 119.99 

New roller for swin^ chains 16. 50 

Grauge glasses and nvets 6. 30 

Total 884.89 

Very respectfully, your obedient servant, 

L. E. Lion, Junior Engineer. 
Maj. Geo. McC. Derby, 

Corps of EngineerSy 11. S. Army. 
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REPORT of MR. W. E. KNOBUMJH, SrPERINTENDENT. 

New Orleans, La., May i, 190^. 

Sir: I have the honor to submit the following report on the levee work that has 
been done in the Lower Tensas, Atchafalaya, Lafourche, Barataria, Pontehartrain, 
and Lake Borgne levee districts for and during the period extending from May 1, 
1901, to May 1, 1902: 

Congtruction. — ^The amount of monev available for levee work was limited to the 
unexpended balance of last year's allotment, and therefore this year's work con- 
sisted mostly in carrying out contracts which remained incomplete at the date of 
the last annual report. 

Muck or base ditches. — All existing embankments, which were enlarged, were free 
from leaks, and as the foundation at Abadie, where a new levee has been built, was 
considered safe, no muck or base ditch was cut. 

Supervigion. — The method of supervision as reported in the last annual report was 
continued with two exceptions. After July 1, 1901, Mr. Paul Goddard acted, 
instead of Mr. John Klorer, as general inspector of the Barataria and Lake Borgne 
districts, and Mr. J. Z. Hardee, in addition to acting as general inspector of the 
Atcha&laya district, acted, instead of Mr. Lion, as general inspector of the Lower 
Tensas district. 

Inspection. — During the year the entire levee line in the Fourth district was 
inspected twice by me. Aly inspection tripe were made on a bicycle, and I was 
accompanied in each levee district by the general inspector of that district. On 
these tripe the condition of the levee hne and the banks was studied and discussc^l. 

Protection against high waier. — Up to this date the water has not been high enough 
to necessitate any protection work. 

IX)WER TENSAS LEVEE DISTRICT. 

All work has been completed and there now remains no contract in force. 

The building of a new levee by the State authorities at each of the following places — 
Claggett (644R.).Vidalia(701 R.), Amauldia (702 R.), and Amauldia (702.5 R.)— has 
caused the abandonment of 6,159 linear feet of levee, embracing 87,700 cubic yards. 
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Of the 130.68 miles of effective levee, there are on May 1,1902, 497,743 linear feet, 
or 94.27 miles, built wholly or in part by the United States. 

ATCHAFALAYA LEVEE DISTRICT. 

Of the incomplete contracts at the date of the last annual report. Upper Grand 
Bay levee, sections 1-3 (808 R. ), has been satisfactorilv completed. Devall levee, sec- 
tion 3 (823 R.), and Cypress Hall levee (823 R.) still remain to be completed. No 
new contracts have been made. ' 

Of the 128.26 miles of effective levee, there are on May 1, 1902, 464,963 linear feet, 
or 88.04 miles, built wholly or in part by the the United States. 

LAFOURCHE LEVEE DISTRICT. 

The incomplete contracts at the date of the last annual re|)ort have been completed, 
and as no new contracts were made there are no contracts in force. 

The new levee built at Odier (950 R. ) and a new levee built b^ the State authorities 
at each of the following places— Point Houmas (891 R.), Louisa (945 R.), Coopers- 
ville (944 R.), Alice Upper (945 R.), and Orange Grove (947 R.)— have caused the 
abandonment of 9,838 linear feet of levee, containing 214,210 cubic yards. 

Of the 81.92 miles of effective levee on May 1, 1902, there are 359,944 linear feet, 
or 68.02 miles, built wholly or in part by the United States. 

BARATARIA LEVER DISTRICT. 

Rodey Extension levee (1038 R.), which remained unfinished at the date of the 
last annual report, and Abadie levee (1022 R. ), the only work since contracted for, 
have been completed and there now remains no contract in force. 

On August 14, 1901, a storm caused the watc^r to rise in the lower end of this dis- 
trict and causeii the levee to be breached at Abadie ( 1022 R. ), Wenck (1031 R. ), and 
Buras Church (1034 R.), and washed away most of the levee from Fort Jackson to 
Venice (1040-1049 R.). 

The Lnited States built a new levee at Al>adie ( 1022 R. ) to replace the one which 
was so badly washed. In building this levee the standard section was changed and 
a section was adopted with a 2 to 1 land slope and a 6 tf3 1 river slope. It is expected 
that this section will withstand all wave wash. 

The new levee built b}^ the United States at A))adic (1022 R.) and a new levee 
built by the State authorities at each of the following places — Wenck (1031 R.), Buras 
Church ( 1034 R. ), Fort Jackson to Booth (1040 R. ), Booth to Leon Buras (1043-7 R.), 
and Leon Buras to Venice ( 1047 R. )— have caused the abandonment of 39,608 linear 
feet of levee, containing 41,360 cubic yards. 

Of the 71.66 miles of effective levee on May 1, 1902, there are now 208,256 linear 
feet, or 39.44 miles, built wholly or in part by the United States. 

PONTCHARTRAIN LEVER DISTRICT. 

During the year no levee construction has been done by the United States. St 
Mary Chapel levee (859 L.) was contracted for on March 12, 1902, but owing to the 
river being bank full at this point no work has yet been undertaken. 

Of the 125.73 miles of effective levee, there are on May 1, 1902, 519,799 linear feet, 
or 98.44 miles, built wholly or in part by the United Stat«3. 

LAKE BORGNE LEVEE DISTRICT. 

During the year no levee construction work was undertaken by the United States. 

The construction of a new levee by the State authorities at each of the following 
places— Harlem (1002 L), Bellevue (1005 L), Nestor Canal to Burton (1020 L), Zet- 
woch (1024 L), Polites Canal (1030 L), Baril to Bick (1035 L), Brophy to Bick 
(1036L), Bick to O'Brien (1036 L), Moran- Brophy section (1036 L), Moran (1037 L), 
Arms (1038 L), and Arms Extension (1038 L)— has caused tne abandonment of 18,524 



linear feet of levee, containing 46,918 cubic yards. 
Of the 71.42 miles of effective " 



re levee, there are on May 1, 1902, 173,517 linear feet, 
or 32.86 miles, which were built wholly or in part by the United States. 
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ABANDONS!) LEVEES. 



The following is a table of the previous history of each length of levee which has 
been abandoned by the construction of new levees from May 1, 1901, to May 1, 1902: 



Name. 



Claa^ett 
Vidalia". 



Aniauldla 

Do 

Point Hoamas... 

Do 

Louisa 

Do 

Coopersville 

Alice, Upper 

Do 

Orange Grove . . . 

Odier 

Abadie 

Wenck 

Boras Church . . . 
Fort Jaclcson to 

Booth. 
Booth to Leon 

Buraji. 
Leon Bura8 to 

Venice. 

Harlem 

Do 



to 



Bellevue 

Nentor Canal 

Burton. 

Zetwoch , 

Polite'H Canal ...I 
BariltoBick....\ 
BrophytoBick.. / 
Bick to O'Brien.. 
Moran (Brophy I 

section). 

Moran 

Arms 

Anuj) extension 



Miles be- 
low Cairo. 



644 R. 
644 R. 
701 R. 



702 R. 
702. 5 R. 
891 R. 
891 R. 
943 R. 

943 R. 

944 R. 

944 R. 

945 R. 

945 R. 

946 K. 
950 R. 

1,022 R. 
1,081 R. 
1,084 R. 
1,040 R. 

1,043 R. 

1,047 R. 

1,002 L. 
1,002 L. 

1,005 L. 
1,020 L. 



District. 



I 



Length 

(feet). 



} 



1,024 L. 
1,084 L. 

1.035 L. 

1.036 L. 

1.036 L. 

1.037 L. 

1.038 L. 



Lower Tensas 

. . . .do 

....do 

....do 

....do 

Lafourche . . . 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

Barataria.... 

....do 

....do 

....do 

-...do 

....do 

Lake Borgne 
....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 



380 
1,400 
1,139 



1,600 
1,640 

445 
2,762 

142 
1,510 
1.489 

182 

179 
1,586 
1,359 

156 
1,244 
1,974 

565 
13,425 

15,565 

6,835 

180 
1,072 

2,387 
2.240 

1.460 
310 

4,960 

1,735 
425 

1,245 
2,510 



By whom 
built. 



When 
built. 



State 

do 

Riparian 
owners. 



State 

do 

do 

do 

U.S 

State 

do 

U.S 

U.S 

State 

do 

do 

do 

do 

do 

Not known 



.do 
.do 



1900 
1882 
Previ- 
ous to 
1866. 
1890 
1890 
1900 
1879 
1893 
1886 
1896 
1893 
1893 
1881 
1881 
1882 
1882 
1887 
1885 
Not 
known. 
...do.. 



By whom en- 
larged. 



When 

en- 
larged. 



United States. 
State 



United States. 
.....do 



State . 

do 

do 



1808 
1891 



1895 
1895 



1893 
1897 
1897 



.do., 



State 

Not known . 

do 

Riparian 
owners. 

do 

do 



..do 

...do 
..do 



1900 

Not 

known 

...do.. 

...do.. 



.do 
.do 



.do 
.do 

.do 

.do 
.do 

.do 
.do 



United States. 
State 



United States. 



1896 
1889 



1899 



United States. 



United States. 
State 



1897 
1895 



Of the 1,790 linear feet of levee abandoned by the building of a new levee at Clag- 
gett (644 R. ), 380 feet were built by the State authorities in 1900 as a wing, and 
were not expected to have a life of twenty years; the other 1,400 feet were built in 
188% and had a life of twentv years. The 1,400 feet built in 1882 were enlai^ed by 
the United States in 1898. Tne cost of enlargement per year of service of the enlarged 
levee was less than one-twentieth of the cost of the new^ levee. 

The levee abandoned by the construction of a new levee at Vidalia (701 R.) was 
built by the riparian owners previous to 1866, and enlarged by the State authorities 
in 1891. The cost of the enlargement per year of service of the enlarged levee was 
less than one-twentieth of the cost of the new levee. 

The levees abandoned by the building of new ones at Amanldia ( 702 R. ) and 
(702.5 R. ) were built by the State authorities in 1890 and enlarged by the United 
States in 1895. The abandonment of these levees was not due to any immediate 
danger of their caving into the river, but on account of a lack of material on the 
river side with which to enlarge them. 

The levee abandoned by the construction of a new levee at Point Houmas (891 R) 
was built by the State authorities more than twenty years ago, except a wing of 445 
linear feet, which was built in 1900. 

The new levee built at Louisa (943 R) caused the abandonment of 142 linear feet 
of a wing of a levee built by the United States in 1893, and 1,310 linear feet of levee 
built by the State authorities in 1886, and enlai^ged by them in 1893. The cost of 
the enlargement per year of the service of the enlarged levee was less than one- 
twentieth of the cost of the new levee. The life of the levee was only sixteen years. 

The 1,671 linear feet of levee abandoned by the building of a new levee at Coopers- 
ville (944 R) were enlarged by the State authorities in 1897. Of this length a wing 
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of levee 182 feet long was built by the United States in 1893; the r^'maining 1,489 & 
feet of levee were built by the SUte authorities io 1886. The tiist of tbe wilj 
ment per year of service of the enlarged levee was less than one-tu'eti(ietti of the^ 
of the new levee. The life of the abandoned levee was only rixiirti veare. 

Of the 1,689 linear feet of levee abandoned at Alice Upper (&45 K)'l79 lineBrfl 
were built by the United States as a wing, and the other 1,510 linear Feet were ta ' 
by tiie State authorities more than twenty years ago, and enlarued Ijy the V^ 
Stales in 1896. The cost of tbe enlarfrement per year of the service of the e: ' 
levee was less than one-twentieth of the cost of the new levee. 

The new levee built at Orange Grove (946 R) caused tbe abandoumi-nt of l^p 
linear feet of levee built by the State authoritiee more than t\^-e^lty years af 
enlarged by thetu in 1889. The cost of the enlargement per year of i«ervice 
enlai^ed levee was less than one-twentieth of the cost of the new levei.-. 

At Odier(930E) anew levee was built to improve the alignment of the leve 

and its cost was no sreater than what would have been tlie ro^t of enliuviDe tAI 
abandoned levee. The VSH linear feet of levee abandoned were built by theStittl 
authotities in 1882. " 

The old levees abandoned by the construction of new leveea nt Abadie (1022 Sk 
Wenck ( 1031 R), Buras Church ( 1034 E), Fort Jackson to Booth iUMCi-l(M3 R) , Bo^' 
to Leon Buras (1043-1047 R), and Leon Buras to Venice (1047 H) were due to Hmm 
washing away of parts of thei*e levees during a storm. " 

The new levee built at Harlem (lOO-i-L) caused tbe abandonment of 180 UbMC 
feet of a wing of a levee built by the State authoritl^ in 1900 and 1,072 linear feet 4 
, levee of which nothing is known as to its oriirinal construction. Tbe^ie 1,072 linMB! 
feet of abandoned levee were enlarged by the United States in 18!I7. The cost of ^i* 
enlargementofthisabandoned levee per year of its serviee was leait than one-twentietli.A' 
of the cost of the new levee. A 

Nothing is known of tbe date of the original construction of the 2,.'>87linear feetolt ■! 
levee almndoned by the building of a new leveeat Bellevue (1005 L). This abuK i 
done<l levee was enlarged by the State authorities in 1895. The cot^t of tbe enUtMK I 
ment per year of the service of the enlarged levee was less than -cine-twentieth fif Kb't \ 
cost ot the new levee. 

The levees attandoned by the building of anew one at each of the follow 
NestorCaiial to Burton 11020 L), Zetwoch (1024 L), Polites Canal (10H4 

to Bick (1035 LJ, Brophy Io Bick (1035 L), Bick to O'Brien (1036 L,, 

Brophy Section (1036 L}, Moran (1037 L), Arms (1038 L), and Arms ExtenthM: 
(1038 L), were built by nparian owners, and nothing is known of the history of thdr 
constructioD. 

Very respectfully, your obedient servant, 

W. E. Knobixmii, SupertntcndmL 

Maj. Gko. McC. Derby, 

Corjis of Engineern, f ■. A'. .1. 
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ANNUAL REPORT OF THE MISSOURI RIVER COMMISSION FOR THE 

FISCAL YEAR ENDING JUNE SO, 190iS. 

Missouri River Commission, 
St. Lmiis, Mo, , .hin<} ^7, 1902. 

Sir: The Missouri River Commission has the honor to submit this 
its annual report for the fiscal year ending June 30, 1902. 

The personnel of the Commission has been changed during the year 
by the relief of Lieut. Col. T. H. Handbury, Coras of Engineers, and 
the appointment in his place of Maj. Thomas L. Casey, Corps of 
Engineers, to date from January 22, 1902. 

No assignment was made to the oflBce of secretary of the Commis- 
sion, vacated on April 27, 1901, by the relief of Capt. Charles Keller, 
Corps of Engineers, by Special Orders, No. 88, Headquarters of the 
Army, Adjutent-General's Office, Washington, April 16, 1901, the 
duties being performed by the president of the Commission. 

In the river and harbor bill approved June 13, 1902, the act of Con- 
gress of July 5, 1884, constitutmg the Missouri River Commission, 
was repealed, to take eflFect June 30, 1902, upon which date the Com- 
mission ceases to exist. This is, therefore, its last annual report. 
Owing to the failure of the river and harbor bill containing appropria- 
tions for the fiscal year ending June 30, 1902, and the small balances 
remaining for works under the jurisdiction of the Commission, no 
work has been done since the last annual report other than that for 
the care of the plant, small repair work, and necessary office work. 
The balances available July 1, 1901, were: 

MlBBOuri River $14,369.46 

Osage River 9,985.87 

Gaflconade River 1,488.96 

These small balances precluded the possibility of any work of im- 
provement being prosecuted, and required careful economy to main- 
tain a very small organization for care of plant, records, and office 
work to the end of the fiscal year. One meeting of the Commission 
was held June 27, 1902. 

Th^ office was removed during the year to less commodious quarters 
to effect a saving in rental. 

During the year, certain work of bank protection on the Missouri 
River has been done by the Chicago, Burlington and Quincy Railway 
Company in the bend above Rulo, Sebr., and by the Chicago and Alton 
Railway Company in the bend near Cambridge, Mo. Tne first was 
under the general vsupervision of a Government agent named by the 
president of the Commission, but paid by the company. The company 
covered 7,975 linear feet of bank with revetment in continuation of 
the work done under the Commission in 1900 and 1901. For the work 
in Cambridge bend some of the Government plant was used, being 
loaned by the direction of the Secretary ox War. The company 
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covered 8,250 linear feet of bank with revetment in continuation of 
their similar work built in 1889 and on which the Commission I <m1 
done some repair and reenforcement work in 1898 and 1899.* ^ i 
description of these works will be found in the accompanying ru^w*. ' 
of Mr. S. Waters Fox, assistant engineer, Appendix D. 

The Commission was organized by act of Congress ajjproved July 
5, 1884, after considerable work had been done in the river in 8l * 
tered localities; and it was believed that Congress had determined 
upon a thorough improvement of the river to make it a useful artery 
oi commerce, and would make provision for carrying the work for- 
ward with all speed. The membership as first appointed by the Pfp^ ' 
dent of the United States was composed as follows: Lieut. Col. C- ^. 
Suter, Corps of Engineers, U. S. Army; Maj. Alexander Mackenzie, 
Corps of Engineers, U. S. Army; Maj. Oswald H. Ernst, Corro of 
Engineers, U. S. Army; Mr. Garland C. Broadhead, of Pleasant Hill, 
Mo., Mr. William Broatch, of Omaha, Nebr. 

First Lieut. W. L. Fisk, Corps of Engineers, U. S. Army, v 
assigned as secretary of the Commission. 

During the eighteen years the personnel has been changed at various 
times and included, in addition to the present membership, Maj. Chas. 
J. Allen, Corps of Engineers, U. S. Anny; Lieut. Col. William P 
King, Corps of Engineers, U. S. Army; Maj. William H. Heuc, 
Corps of Engineers, U. S. Army; Maj. Tliomas H. Handbury, Cor|)6 
of Engineers, U. S. Army; Maj. William L. Marshall, Corps of Engi 
neers, U. S. Arm}'; Richard S. Berlin, of Omaha, Nebr.; and the fol- 
lowing officers have served as secretary: First Lieut. W. L. Fisk, 
Corps of Engineers, U. S. Army; Capt. Theodore A. Bingham, Corps 
of Engineers, U. S. Army; Capt. J. C. Sanford, Corps of Engineers, 
U. S. Army; Lieut. James Mclndoe, Corps of Engineers, U. S. Army; 
Capt. H. M. Chittenden, Corps of Engineers, u. S. Army: Capt 
G. D. Fitch, Corps of Engineers, U. S. Army; Capt. Charles Keller, 
Corps of Engineers, U. S. Army. 

Lieut. Col. (now Colonel) C. R. Suter was first designated as presi- 
dent and remained in that position until January 14, 1896, when Lieut 
Col. (now Colonel) Amos otickney succeeded to the position which ho. 
has held to the present time. 

The policy of the Commission in the work of improving the river 
has been practically unchanged from the beginning of its existence to 
the end. It was determined by the experience previously gained upoD 
the river, and its wisdom has been more and more demonstrated yeai* 
by year as the work progressed, and it is believed that no person w1m» 
has had experience in dealing with the Missouri River and is compe 
tent to judge Questions the wisdom of that policy or believes ijiat the 
work can be done with due economy and efficiency in any other way. 
The policy may be stated in a few words to be a continuous, progress- 
ive control of the river, contracting it where necessarv, giving the 
channel proper direction and securely holding it in place. Unfor- 
tunately for the improvement, the Conmiission for the greater part of 
the time of its existence has not been permitted to carry out its policy, 
except with such limited amounts of the yearly appropriations a3 to 
render progress exceedingly slow. On that part of the river in the 
first reach where continuous work was done, under what is called sys* 
tematic improvement, the results reached were remarkable. A con- 
tinuous channel of not less than 6 feet depth at low water was obtained 
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in a stretch of about 45 miles of river, on what was originaUy one of 
thiiovf orst parts of the river, in the vicinity of the mouth of the Osage. 

.''^'Mition to this forming of a channel, much new land was formed, 
«4%i«^much land protected irom destruction by the river. To illustrate 
this, it may be stated that in a distance of only 18 miles in the vicinity 
of Jeflferson City the area of new land formed by the rectification works 
-n«o«nted to 5,600 acres, and the area of land protected was 12,800 
acres: Computing this at a fair price of $50 per acre, the sum of 
$915,000, or over $50,000 per mile of river, was added to the wealth of 
the country as incidental to the improvement of navigation. 

fl!here is hardly a doubt that equal results would be obtained on the 
.uofe river from its mouth to Sioux City, a distance of 800 miles, 
under a thorough svstematic improvement. 

The river flows along or through seven States, with a length of over 
2,400 miles. Between bioux City and its mouth, a distance of 800 miles, 
it borders forty -six counties. In these forty-six counties the popula- 
'*'tl aggregates 1,473,570, and on its banks there are over one nun- 
ared cities and towns, including one city of over 160,000, two of over 
100,000, one of over 50,000, four of over 30,000, 25,000, 20,000, and 
15,000, respectively, three of more than 7,000 and less than 10,000, 
^MB of more than 2,500 and less than 5,000, and twenty of more than 
.^and less than 2,500. It has a volume of flow at all times sufficient 
iOr channels of not less than 5 feet depth at Sioux City, and 8 to 10 
det at the mouth. 

In its present condition it has very little commerce for the reason 
that the (ufficulty of navigation will not justify the running of boats, 
and insurance can not be obtained, except at exorbitant rates. No 
growth of commerce could be expected until the river is opened to the 
mouth to give it an outlet. 

If the amount of its existing commerce is to be used as the measure 
of its worthiness for improvement, it might as well, as has been fac- 
tiously proposed, be wiped off the map of internal improvements. If 
its capacity for improvement and the possibilities of its use as a high- 
way tor cheap transportation for a very large section of country and a 
numerous population be considered, its worthiness takes high rank. 

In view of the widespread misapprehension of the objects of the 
Missouri River appropriations, as evidenced by some criticism of the 
Commission by the press, and to a certain extent in Congress, growing 
out of the report of the River and Harbor Committee presented to the 
House of Representatives with the river and harbor bill, the Commis- 
sion deems it incumbent upon it to correct this misapprehension and 
to submit the following statement of facts: 

The significance given to cei-tain phraseology in the report of the 
committee seems to do great injustice to the work of the Commission 
and to the interests involved in the improvement of the river. From 
some of the unqualified statements it might be inferred that the money 
appropriated by Congress in the interests of navigation for carrying 
on the operations of the Commission has been used without Congres- 
sional authority for objects other than the improvement of navigation. 

The Commission sees no reason why the committee should have 
intended that such a construction should be placed upon the language 
of its report, but, nevertheless, such construction has been given it. 

An examination of the river and harbor and sundry civil acts that 

Sup. Eng.— 02 12 
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have been enacted since the organization of the Missouri River Com- 
uiission in 1884 will show that a very lar^ proportion of the totil 
appropriations for work on the Missouri River under the CommisBion 
has been allotted by Congress to localities apparently for the protec- 
tion of private ani corporate interests not wholly connected with 
navigation. 

The Commission has never been called upon by Congress to expren 
itw views as to the propriety or necessity for these legislative allot- 
ments for work which does not come within the approv^ project for 
the general improvement of the river^ or the scheme for a progressive 
execution of the work under this project, but which have been placed 
under the charge of the Commission. 

The accompanying extracts from the annual reports of the Commis- 
sion, to which attention is specially invited, show that from the time 
of its first annual report to its last the Commission has steadily kept 
in view the general and radical improvement of the river, that it might 
become a useful means of providing cheap tmnsportation for the 
benefit of the vast country tributary to it, and it has repeatedly urged 
upon Congress to permit appropriations made for improving Missoari 
River to be applied to carrying out the approved project for the 
systematic improvement of the navigation of the river, and to make 
special appropriations, if it saw fit, for the benefit of special localities 
and interests. 

The tabular statement hereto annexed shows the objects to which 
was directed the expenditure of funds provided bv each of the appro- 
priation acts since the creation of the Commission. This table abo 
shows exactly how these funds have been allotted and expended by 
the Commission. Wherever the Commission has been required by 
Congress to expend money, apparently solely for the purpose of pro- 
tection, the Commission has endeavored so to plan tne works as to 
cause them ultimately to become part of the general project for the 
miprovement of navigation. This, unfortunately, has not always 
been possible on account of there being no control of the unimproved 
river above detached pieces of protection work. 

The table shows that Congress specifically directed the expenditure 
of funds for local work and for work unconnected with the general 
improvement of the river to the amount of $2,218,000. In addition to 
this, each piece of local work has required expenditures for mainte- 
nance far greater than would have been the case had it been part of 
the systematic work. This expenditure for maintenance, while not 
specifically ordered by Congress, was a necessarj^ and logical conse- 
quence of Congressional poncy, and the Commission has not felt itself 
at liberty to avoid the legitimate consequences of the system imposed 
upon it by the lawmaking body. 

In addition, the policy of ordering work at localities scattered over 
the river from its mouth to Omaha has caused the Commission unoso- 
ally high expenses for plant, superintendence, clerical hire, and tiav- 
eling expenses, which extra expenses have been paid largely from the 
balance of funds available for systematic work. 

Since the organization of tne Commission $7,160,000 have been 
appropriated by Congress for work on the river under the Commissioo. 
(Ji this amount $240,000 was expended on the part of the river above 
Sioux City, no longer in charge of the Commission. As result of 
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dii*cct mandate of Congress, $2,164,364.25 was expended for work at 
detached localities, which, by themselves, could have no effect upon 
the improvement of general navigation or the development of com- 
merce. Three hundred and eighty thousand and eighty-two dollars and 
twentv-nine cents was expended upon snagging openitions which, upon 
the Ohio, the Upper MivSsissippi, and Lower Mississippi, are paid out 
of special continumg annual appropriations. Four hundred and sixt}'- 
nine thousand five hundred and eighty-tive dollars and ninety -seven 
cents was expended for sun-eys and gauges. Eight hundred and fifty- 
five thousana seven hundred and sixty-fave dollars and fifty-five cents 
was expended for plant, office work, expenses of Commission, and all 
other incidental expenses, leaving but ^5^3,280,201. 96, extending over 
eighteen years, to be applied to the effective, progressive, and system- 
atic improvement of tno river, part of this amount being expended 
near Kansas City and the remainder in the tii-st reach. The expendi- 
ture of this amount in systematic work produced results in channel 
improvement and river regulation that were crertainly remarkable, and 
haa the work been maintamed and extended to the mouth of the river 
the benefit to commerce would have been beyond question. In the 
first reach the work was nearly completed for 45 miles and the channel 
depth increased from 2i to 6 feet. 

Of the advisability and dcsira})ility of carrying on the systematic 
improvement of the river there can be little doubt. In fonuer days, 
before the advent of railways and while the resources of the valley in 
commodities seeking market were undeveloped, there was a large and 

Erofitable commerce on the river, })ecause freight rates could be made 
i^h enough to cover the large probability of wreck of the vessel, the 
full value of the boat frequently being earned in a single trip. 

The danger and difficulty attending navigation on the river, which 
still exists, is attested by tlie wrecks of some three hundred steamboats 
now lying imbedded in its sand. 

Sinc« tne spread of i*ailway lines through the country adjoining and 
tributary to the Missouri River, freight rates have declined, while the 
navigation of the river has not grown safer to an equal degree, and 
as a consequence river traffic has largely diminished, and what little 
exists to-day is pi*actically only jis a feeder to the I'ailways. But 
should the fact tnat there is piuctically no commerce on the river in 
its present condition be acc(»pted as sufficient cause for its abandon- 
ment? It is understood that having so improved a river that naviga- 
tion is possible, the question of the advisability of maintaining and 
enlarging its facilities for commerce should be based upon the rela- 
tive magnitude and growing demands of its commerce, but up to this 
time the Missouri Kiver has not been so impi'oved upon a sufficient 
length to permit any considerable use of it. There are no facts to 
disprove the claims of those who, after much study and experience, 
maintain the l>elief that its improvement can be accomplished at a rea- 
sonable cost, and would be quickly followed by a <'ommerce amply 
justifying the outlay. 

The physical characteristics of the stream are such that there can }>e 
no commerce until a reach of considerable length extending to the 
mouth of the river is improved and rendered sto^ble. The improve- 
ment of disconnected reaches some distance from the mouth will not 
open the river to navigation. The work must be systematic and con- 
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tinuoUvS to its mouth, and while this is being done no considerable com- 
merce can exist. 

Let us take, for illustration, the construction of the Nicaragua Oanal, 
which is estimated to cost over $2(X),000,000. After expending the 
enormous sum of $100,000,000 upon it, the commerce upon it would 
not be cited as not justifying furtner work. 

As incidental to the improvement of the river for navigation, and not 
made apart from it, the security given to the river fronts of many cities 
and towns now suffering damage, the value of land incidentallT 
reclaimed, and the increase and stiibilit}^ of value given to lands inci- 
dentally protected would add enormously to the wealth and to the 
building up of the valley. 

The Commission does not feel called upon to further remark upon 
the advisability of the improvement of the Missouri River than to 
say that there are perhaps not many projects upon which the GrenenI 
Government is now engaged more certain to produce large returns 
than would result from the proper improvement of the Missouri 
River. 

With regard to the execution of work, it matters little whether it 
be carried on by a commission or by a single officer under the War 
Department. Tiie actual work provided for by Congress would goon 
in about the same way, but commissions, boards, and corporations 
possess certain advantages over individuals, especially in outlining 
policies, and in all matters where they come into contact with the 
general public. The public has more confidence in and respect for 
such bodies, which are, therefore, better able to resist undue pressure 
that individuals might find hard to make headway against. Such pres- 
sure has not been wanting in the past history of the Commission, and 
its recorded reports show how faithful it has been to its trust. 

The additional cost to the work entailed by the organization of the 
Commission has probably been overestimated by those uninformed. 
Its whole cost for salaries of the two civilian commissioners, traveling 
expenses and extra clerical work of all kinds, does not exceed $10,000 
annually, which is not more than 1 per cent of the amount that the 
Commission could profitably expend in an energetic, systematic 
improvement, if such were provided for. 

With regard to the repeal of the act creating the Commission, this 
may be said: Congress created the Commission with the supposed pur 

?3se of making an extensive and effective improvement or the river, 
he Commission has carried out this purpose with zeal and with 
fidelity to the extent that was possible under Congi*essional restric- 
tions, and a much greater development of the generd improvement of 
the river would have been attained if the money appropriated for the 
river could have been expended for the purpose. As Congress has not 
deemed it advisable to continue the work upon a scale and in a manner 
to make an effective general improvement, there is, of course, no 
longer necessity for the existence of the Commission. 

For commercial statistics during the year 1901 see report of Assistant 
Engineer A. H. Blaisdell, Appendix B. 

A brief description of the various works constructed Under the 
direction of the Commission is appended, with maps of the locaUtieB, 
Appendix A, 
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OSAGE RIVER. 



A history of the improvement work on this river since the adoption 
of the original project in 1871 may be found in the Annual Reports of 
the Chief of Engineers for 1900 and 1901. 

Little work was done during the fiscal year 1902 except care taking, 
and the authorized lock and dam, situated about 7 miles above the 
mouth, remains in an incomplete state. 

The Commission renews its recommendation that after the comple- 
tion of Lock and Dam No. 1 the method of improvement of the river 
by canalization be suspended, and that further improvement be limited 
to open channel work and the removal of obstructions. 

For details of work done see report of Assistant Engineer S. Waters 
Fox, and for commercial statistics, see report of Assistant Engineer 
A. H. Blaisdell, Appendixes E and B, respectively. 

GASC30NADE RIVER. 

There was no work done on this river during the fiscal year except 
that connected with the preservation of property. 

The river is worthy of improvement by tne method which has been 
practiced since the original project adopted in 1880, consisting in the 
construction of wing cmins and training walls on the shoals to concen- 
trate the flow of water, and the removal of snags and other obstruc- 
tions to navigation, Appendix F. 

For commercial statistics see report of Assistant Engineer A. H. 
Blaisdell, Appendix B. 

RECX>MMENDATION8 AND ESTIMATES. 
MISSOURI RIVER. 

The Commission makes the following recommendation with regard to 
future appropriations, viz: That $1,000,000 per annum be appropriated 
for a thorough systematic improvement of the river without any diver- 
sion of the lunds to any other purpose until the improvement of the 
first reach, from near Jefferson City to the mouth of the river, be 
completed, which it is believed can be accomplished for between 
$3,000,000 and $3,500,000, the question of the extension of the 
improvement above the first reach to be decided later. 

And the Commission desires to state that it makes no recommenda- 
tion for any appropriation whatever other than for the opei'ation of 
snagboat, unless it can be made in a manner to permit of its applica- 
tion to a thorough systematic improvement of tne river. 

Work for the protection of various loenlities in advance of the gen- 
eral and continuous improvement at those localities does not form, 
and has not formed, part of the general scheme of the Commission. 
Such work is undoubtedly urgently needed, and in many places, such 
as the Wcinitv of cities and towns, might be fairly considered a proper 
object for punlic expenditures. Each case, however, should be deeided 
upon its merits, and appropriations therefor that may be decided upon 
by Congress should be separate and distinct from appropriations for 
tne general improvement of the river. 
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A general provision for operating 8na|fboat upon the Missouri River 
is recommenaed, siiniliar to the provisions made for other rivers, so 
that the Secretary of War may be authorized to draw his warrantor 
requisition from time to time upon the Secretary of the Treasury for 
such sums as may be necessary to do such work, not to exceed in tlie 
aggregate for each year the sum of $35,000. 

OB AGE KIVER. 

It is confidently expected that Lock and Dam No. 1 will be com- 
pleted during the next fiscal year and provisions for its operation and 
maintenance should be made. 

For continuing the improvement of the river under the original 
project, by the open channel method and removal of obstructions, an 
annual appropriation of $25,000 is recommended. 

GASCONADE RIVER. 

The amount recommended for the improvement under the existing 
project is $15,000 per year. 

Money statements. 

IMPROVING MISSOURI RIVER. 

July 1, 1901, balance unexpended $23,139.86 

Refunded on account of overpayment 143.45 

Amount appropriated by river and harbor act approved June 13, 1902. 175, 000.00 

198,283.31 
June 30, 1902, amount expended during fiscal year 22, 68i78 

July 1, 1902, balance unexpended 175,59S.5S 

July 1, 1902, outstanding liabilities 528.58 

July 1, 1902, balance available 175,060.116 

Amount that can be profitably expended in fiscal year ending June 
30, 1904, in addition to the balsmce unexpended July 1, 19&: For 
works of improvement 1, 000, 000.00 

Submitted in compliance with requirements of sundry civil act of June 
4, 1897, and of section 7 of the river and harbor act of 1899. 

IMPROVING 08AGB RIVER, MISSOURI AND KANSAS. 

July 1, 1901, balance unexpended |10,049.fi 

Amount appropriated by river and harbor act approved June 13, 1902 . . 30, 000. (|> 

40,04«.tf 
June 30, 1902, amount expended during fiscal year 4, 125.55 

July 1, 1902, balance available '.. 35,92iW 






Amount that can be profitably expended in fiscal year ending June 30, 
1904, in addition to the balance unexpended July 1, 1902, for works 
of improvement 25, 00(^00 

Submitted in compliance with requirements of sundry civil act of Jane 
4, 1897, and of section 7 of the river and harbor act of 1899. 
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IMPROVING OABCONADB RIVEB, MISSOURI. 

July 1, 1901, balance unexpended $1,488.96 

Amoiint appropriated by nver and barbor act approved June 13, 1902 . . 10, 000. 00 

11,488.96 
Jane 30, 1902, amount expended during fiscal year 1, 229. 42 

Julyl, 1902, balance available 10,259.54 

Amount that can be profitably expended in fiscal year ending June 30, 
1904, in addition to the ba&noe unexpended July 1, 1902, for works 
of improvement 15, 000. 00 

Submitted in oomplianoe with requirements of sundry civil act of June 
4, 1897, and of section 7 of the river and harbor act of 1899. 

Respectfully submitted. 

Amos Stickney, 
Colonel of Engineers^ U. S. Army^ 

President Missouri River Commissimi, 

Garland C. Broadhead. 
C. L. Chaffee, 
W. L. Marshall, 

Major of Engineers^ U. S. Army. 

Thos. L. Casey, 
Major of Engineers^ U, S. Arviy. 

Brig. Gen. G. L. Gillespie, 

Chief of Engineers^ U. S. Army. 
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ALLOTTED BY CONGRESS. 

For protection of 25 localities specially named ., fl, 890,080 

For protection of harbore and localities, river and harbor act 1888 203,000 

For operating snag boat, river and harbor act February 22, 1890 175, 000 

For operating snag boat, river and harbor act 1899 85, 000 

UO,OOI 

For repairs and contingencies, river and harbor act 1899 15,000 

Total 2,218,000 

In addition to the above, localities were named where work was to be done, but amounts not 
specified. 

In some cases where amounts were specified for separate localities, they were reduced, under a dis- 
cretion given to the Commission. 

RECAPITULATION. 

For systematic improvement: 

In vicinity of Kansas City, about 17 miles 1670,501.96 

First Reach, about 45 miles 2,609,700.00 

a|S, 280, 201. 96 

Miscellaneous work: 

For expenses of office and Commission 306, 861. 86 

For surveys, phsrsical data, and publications 469, 586. 97 

For new plant and repairs of same 542, 364. 84 

For snagging operations, including amounts approved in acts of 1890 

and 1899 380,082.27 

1,698,894.44 

For separate localities 2,164,8M.3S 

General expenses, care of plant, etc., duripg last fiscal year 6, 589.S 

Total 7,160,000.00 

Of the above amount $240,000 was disbursed on account of work above Sioux City, while in chaife 
of Commission, and is Included in items of "Expenses of office and Commission," '^Surveys, physical 
data, and publications," "New plant and repairs of same," and "Separate localities." 

a There is included in this total a considerable sum which c%n not be definitely stated in this tabo- 
lation, probably amounting to at least $500,000 during eighteen years, expended, for movement and 
care of plant and for material not yet placed in work, charged to the allotments for systematie 
improvement. 
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Comolidated slcUemeni, July 5, 1884, to June SO, 190£, 

mproving Miseouri River from mouth to Sioux City, Iowa: 

Actof July6, 1884 $640,000.00 

Act of August 6, 1886 376,000.00 

Act of August 11, 1888 1,000,000.00 

Act of February 22, 1890 75,000.00 

Act of September 19, 1890 800,000.00 

Actof July 13, 1892 600,000.00 

Actof March 3, 1893 700,000.00 

Act of August 18, 1894 700,000.00 

Act of March 2, 1895 710,000.00 

Actof June 3, 1896 300,000.00 

Actof June 4, 1897 300,000.00 

Actof July 1, 1898 300,000.00 

Act of January 5, 1899 100,000.00 

Act of March 3, 1899 (river and harbor) 100, 000. oO 

Actof March 3, 1899 (sundry civil) 200,000.00 

Actof JuneO, 1900 (sundry civil) 250,000.00 

Total specific appropriations $7,150,000.00 

Balance from former appropriations — 

Act of August 2, 1882, applied to works above 

Sioux City, Iowa 4,000.00 

Survey of Missouri River from mouth to Fort Ben- 
ton 8,844.39 

Act of Ai^st 5, 1886, applied to removing ob- 
structions from Missouri River 1, 982. 80 

Total balances 14,827.19 

Refunded on account of overpayment, etc 3, 422. 34 

Total , 7,168,249.53 

mproving Osage River, Missouri and Kansas: 

Act of August 18, 1894 146,000.00 

Actof June 3, 1896 50,000.00 

Actof March 3, 1899 25,000.00 

Actof June6, 1900 146,000.00 

Balances transferred Januarv 15, 1895, from Maj. 
Charles J. Allen, Corps of Engineers — 

Act of September 19, 1890 42,655.18 

Actof July 13, 1892 43,366.44 

Refunded on account of overpayment 10. 69 

Total 353,032.31 

nproving Gasconade River, Missouri: 

Act of August 18, 1894 5,000.00 

Actof June 3, 1896 5,000.00 

Actof March 3, 1899 15,000.00 

Balance transferred January 15, 1895, from Maj. 
Charles J. Allen, Corps of Engineers, act of July 

13,1892 138.11 

Total 25,138.11 

Grand total 7,546,419.95 

:xpended to June 30, 1902: 

For improving Missouri River 7, 167, 651. 00 

For improving Osage River 347, 108. 24 

For improving Gasconade River 24, 878. 57 

Total 7,539,637.81 

Balance June 30, 1902 6,782.14 

Sup. Eng.— 02 13 
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LIPT OF APPENDIXES ACCOMPANYING THIS REPORT. 

A. Brief description of works built under the direction of the Missouri River 
Commission since its creation July 5, 1884, with ma^ of the localities. 

B. Reports on commercial statistics, bv A. II. Blaisdell, assistant engineer. 

C. Report on water jj:auces, by A. H. Slaisdell, assistant engineer. 

D. Rei)ort on Missouri River, by S. Waters Fox, assistant engineer. 

E. Refwrt im Osage River, Missouri, by S. Waters Fox, assistant engineer. 

F. Reix)rt on Gasconade River, Missouri, by S. Waters Fox, assistant engineer. 



Appendix A. 



BRIEF DESCRIPTION OF WORKS BUILT UNDER THE DIRECTION OF THE MISSOURI RIVER 

COMMISSION SINCE ITS CREATION JULY 5, 1884. 

SIOUX CITY, IOWA (807 MILES ABOVE MOUTH). 

The works of improvement at Sioux City were in charge of the Missouri River 
Commission until the uDpropriation acts of August, 1894, in which the jurisdiction 
of the Commission was defined as extending from the mouth to the *' lower limits ol 
Sioux City, Iowa." , 

In tho act of August 11, 1888, Congress made a specific allotment of $100,000 from 
the general appropriation to be expended at Sioux City, of which the Commission 
allotted $80,49(5.12 for oi>erations in the field. 

The work was projected to protect from erosion the bottom lands constituting a 
large portion of tlie city's water front, and to extend the shore line out to a desired 
line of rectification alike advantageous to the city and the control of the flow. 

Nine permeable dikes were built during 1889, spaced at intervals of about 500 feet, 
on lines nearly normal to the shore; their aggregate length was 4,250 feet, the lon^ 
being about 680 feet. These dikes have proved entirely successful in accomplishing 
the purposes for which thej^ were designed. They have received a small amount ot 
re})airs since their construction, and the new^ bank they have formed could readily 
be made permanent bv revetment. 

For details concerning these w^orks, see aimual reports of the Chief of Engineen* 
United States Army, for 1889-1891. 

OMAHA, NEBR., AND COUNCIL BLUFFS, IOWA (667 MILES ABOVE MOUTH). 

The following table is an exhibit of the allotments and expenditures made in thii 
vicinity under the several appropriation acts: 



Date of appropriation acts. 



AufirUHtll. 1888.... 
September 19. 1890 

July 13, 1892 

March 3, 1893 

August 18. 1894.... 

June 3. 1890.. 

March 3, 1899 



Total, 



Allotments Distribution for 
from general Held operatkmi 
appropriations made by Mi«- 



made by Con- 
gress. 



$150,000.00 



75,000.00 
70,000.00 
60,000.00 



soari River 
CommisBioD. 



9120, 9M. If 

a2.ooao» 

8O.O0O.09 

75,00a(l9 
40,000.00 
40. 000. 09 



345,000.00 



4O4,7»i0 



It will l>e noticed that the amount expended by the Commission exceeded the 
special allotments made by Congress by nearly $60,000; this additional sum was used 
for the extension of the work constructed under the first allotment and became nee* 
essary for the preservation of the earlier work and further control of the flow. 

The work performed under the first allotment consisted in protecting by revet- 
ment 18,000 linear feet of the left bank of the river, the head of the work beinf 
about 6 miles above Omaha. Under the allotments of 1892 and 1893, the revetment 
was extendeii 12,260 linear feet down stream. 

Near the foot of the first work, and l)efore the revetment had reached it, a deep 
pocket had been washed into the unprotected bank, in which eddy action was *> 
violent that the ordinary revetment failed to protect it, and it Decame neoeseary to 
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mask this pocket and even out the curve of the bank by a longitudinal and seven 
spur dikes, aggregating 6,400 feet in length. These dikes were completed in 1897, up 
to which date there had also been placed 2,685 linear feet of renewed revetment, and 
1,600 linear feet of upper bank repair. 

During the seasons of 1900 and 1901 there w^ere built for the protection of the left 
bank and rectification of flow 700 linear feet of bank revetment and two dikes, 
aggregating 800 linear feet, at a much exposed point near Pigeon Creek, 13 miles 
above Omaha, and also 1,884 linear feet of oank revetment on the right bank, near 
Florence Lake, 8 miles above Omaha, where rapid erosion of bank was in progress 
and had developed a shore line which it became important to hold, as further ero- 
sion would so change the flow as to endanger the safety of the lower works and inci- 
dentally the approach to the Council Bluffe and East Omaha bridge. 

The revetment of 1889 and 1890 proved efiicient until the high water of July, 1898, 
when, from flanking at the head, about 2,700 feet of it was washed out; the bank 
thus exposed was covered by the railroad company, whose roadbed it protected. 
Another break of about 1,600 feet, at the foot of the first break, occurred during the 
spring flood of 1899; this break was also covered by the railroad company. 

With the exception of slight injury to the stream ends of the dikes at Pigeon 
Creek, no damages to the works at Omaha and Council Bluffs have occurred. 

For details of these works, see Annual Reports of the Chief of Engineers United 
States Army, for 1890, 1892-1897, 1900-1901. 

NEBRASKA CITY, NEBR. (610 MILES ABOVE MOUTH ). 

The work at Nebraska Citv from 1889 to 1897 was carried on under specific allot* 
ments of $100,000 made by Obngress from the general appropriation for the Missouri 
River, of which the Commission distributed $67,747.10 for operations in the field, 
and during the years 1898 to 1901 from a proportion of the general allotment of 
$82,000 for ** Local works above Kansas Citv" made by the Commission from the 
appropriations of 1897, 1899, and 1900. 

The work since 1897 was principally in the direction of a rectification of the chan- 
nel in order to prevent the flanking and destruction of the earlier revetment work. 

During the fiscal years 1890 and 1891, 5,750 linear feet of bank on the Iowa side of 
the river above the railroad bridge was revetted. 

In 1897 three short dikes were placed at the head of this revetment to prevent a 
threatened flanking, and from 1898 to 1901 two dikes with curved ends, and later a 
longitudinal dike, were built having in view the diversion of the channel toward the 
Nebraska side. 

Much difficulty was experienced in holding the first dikes against the current and 
heavy flows of drift; breaches in the structures occurred necessitating heavy repairs, 
but since the building of the longitudinal dike the conditions of flow have much 
imjproved. 

On the Nebraska shore some stone revetment work was placed, aggregating 486 
linear feet. 

For detailed description of these works, see Annual Reports of the Chief of Engi- 
neers United States Army, for 1890, 1891, 1897-1901. 

RULO, NEBR. (538 MILES ABOVE MOUTH) . 

• 

The work has consisted solely in the protection by revetment of the left bank in 
Rush Bottom Bend, about 3^ miles above the Chicago, Burlington and Quincy Rail- 
road bridge at Rulo. 

Under a specific allotment of $50,000 in the act of August 11, 1888, made by Con- 
gress from tne general appropriation for the river, the bank at the head of the bend 
was revetted for a distance of 4,922 linear feet. 

No further funds were made available for this work until in the sundry civil act of 
June 6, 1900, the Comjnission was directed to prevent a threatened oamage near 
Rulo. 

At this time the first revetment had been entirely destroyed by flanking, and the 
bank, which it had protected, had receded fom 500'to 1,400 feet. 

A standard bank revetment 5,280 feet in length was placed in the head of the bend. 

A total of the expenditures for the Rulo work is $104,998.06. During the years 
1900, 1901, and 1902 the Chicago, Burlington and Quincy Railway Company has 
extended the revetment 10,370 linear feet downstream, of which 7,975 Imear feet 
were built during the last fiscal year, and of the latter 6,035 linear feet conformed to 
the standard specifications used by the Missouri River Commission. 

For details of the work see Annual Reports of the Chief of Engineers United 
States Army, for 1890, 1891, 1901, 1902. 



196 BEPOBT OF THE CHIEF OF ENGINEERS, U. S. ABMY. 

8T. J08EPH, MO. (479 MILE8 ABOVE MOUTH). 

Previous to the creation of the Missouri River Commission a cut-off of the Kanas 
point opposite St. Joseph was threatened, to prevent which over 3 miles of revetment 
had been placed and other works built costing over $100,000. 

The Commission, in order to save this work and also to preserve the ^vorable 
re^men of river then existing, found it necessary to largely exceed in their expendi- 
tures the specific allotments which Congress had made for St. Joseph and vicinity. 

The Congressional allotments in which St. Joseph is specifically named amounted 
to $175,000, and the expenditures of the Commission have been $533,569.98, which 
sum is to be further increased by a proportion of about $81,000 allotted by the Com- 
mission for Local Works above Kansas City from the appropriation of 1897, 1899, and 
1900. 

St. Joseph is situated at the lower apex of a deep S-shaped series of bends, the 
bends above being designated as Elwooa, Belmont, and Bon Ton, and until 1899 all 
the work had been directed to the protection of the caving banks of these bends. 

In Elwood and Belmont bends, which are practically one, the Kansas bank was 
revetted for a distance of about 19,500 feet, and in Bon Ton bend the Missouri bimk 
for a distance of 19,332 feet, a total of over 7.3 miles. 

These revetments have received a large amount of repair work and renewals, and 
at the present time stand in need of a considerable amount of repair, but they have 
been and are effective in preventing a cut-off in the river which would have been 
attended with disastrous results to the interests of St. Joseph, and had a far-reaching 
and detrimental effect on navi^tion. 

In 1899 and 1900 a rapid caving of the Missouri bank had developed in the bend 
below St. Joseph, and 2,659 linear feet of revetment was placed as protection; the 
foot of the revetment was terminated by a longitudinal dike 330 feet in length 
designed to divert the fiow from the lower part of the bend. This later work was 
limited in extent by the small amount of money available, but is effective in largely 
diminishing the erosion in the bend. 

For detaUs of these works see Annual Reports of the Chief of Engineers United 
States Army, for 1885-1896, 1899-1901. 

ATCHISON, KANS. (448 MILES ABOVE MOUTH). 

The specific allotments made by Congress from the general appropriations for the 
vicinity of Atchison have amounted to $125,000, and the distribution made by the 
Commission for operations in the field was $94,430.28. The work was entirely con- 
fined to the protection of the left bank within a distance of 2 miles above the Atchi- 
son bridge and the securing of a na\ngable channel through the draw opening of 
the bridge. In 1887 the erosion of the bank had extended until there was immi- 
nent danger of the loss of the eastern approach of the bridge and the main channel 
passing under one of the fixed spans rendered the bridge the practicable head of 
navigation. 

In 1887 and 1888 the local railroad interests and the bridge company built as 
baok protection 3,500 linear feet of revetment, 4 training dikes, and 19 short stone 
dikes. 

In the fall of 1888, the Commission, in their work of channel rectification utilized as 
far as possible the previous w^ork and built 3,564 linear feet of pile dikes and 1,954 
linear ffeet of revetment. These works were effective in directing the channel into 
the draw openings of the bridge and in protecting the bank until in June, 1891, when 
a cut-off occurring in the bends immediately above, the entire regimen of the river 
became changed. 

A deep bend began forming in the left bank above the pile dikes and the works 
w^ere gradually washed away and the railroad approaches from the north were 
destroved. 

During 1894 the railroad and bridge companies did considerable work to prevent 
further erosion, and in 1895 the bridge company proffered the Commission, without 
cost, brush and stone for a revetment of the bank. Under this arran^ment 6,300 
linear feet of bank was revetted and 300 linear feet of mattress heading built, the 
principal cost to the Commission being for labor and superintendence. 

A short time after the completion of this w^ork, during the subsidence of high 
water, the river partially took a course into an experimental ditch which had been 
cut, with that end in view, by the bridge company, through an old chute of Atchi- 
son Island, situated well over toward the Kansas shore. This channel gnadually 
enlarged until it became the main channel of the river. 

For details of these works see Annual Reports of the Chief of Engineers United 
States Army, for 1889-1892, 1895, 1896. 
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FORT LEAVENWORTH AND LEAVENWORTH, KAN8. (423 MILES ABOVE MOUTH ). 

The works of the Commispion in this vicinity extendefl from the low draw bridge 
at Leavenworth to a point about 3. 7 miles above the high bridge at Fort Leavenworth, 
a total distance of 6 miles. 

The speinfic allotments from the general appropriation made by Congress amounted 
to $95,000, and the allotments made by the Commission aggregated $107,747.09. 

The first work undertaken was under the Congressional allotment of $75,000 from 
the act of August 11, 1888, and consisted of the revetment of 6, 658 linear feet of the 
left bank in Bee Creek Bend, alwut 3 miles above Fort Leavenworth Bridge. 

The cutting bank, thus protected, was threatening the destruction of the railroad 
approach to Fort Leavenworth Bridge and unless arrested would ultimately endanger 
the bridge itself. 

The next work, in 1895 and 1896, consisted in the placing of two pile dikes, aggre- 
gating 2,040 feet in length, about halfway between the two bridges, with the object 
of closing a left-hand channel of the river which was endangering the safety of the 
east railroad approach to the Leavenworth bridge, and also to direct the main channel 
into the draw opening of the bridge. 

In 1897 the bank on the Missouri side above the Fort Leavenworth Bridge was 
cutting rapi<ily lower down in the bend, causing a change in channel direction and 
leaving a large sand bar in front of the landing at Fort Leavenworth, and three dikes, 
aggregating 600 feet in length, were placed to check the caving and divert the 
channel. 

In 18^ a dike 350 feet in length and 270 linear feet of inshore screen work were 
placed on the left V>ank a short distance above the Leavenworth Bridge to prevent 
erosion, during high water, along some work placed by the bridge company to protect 
their eastern approach and to correct the tiow. 

The works placed l)y the Commission have been injured to some extent by the 
ice and by scour, but they have all been effective in proilucing the results for which 
they were designed. 

For details of these works see Annual Reports of the Chief of Engineers United 
States Army, for 1890, 1895, 1896, 1898, 1899, 1900. 

KANSAS CITY AND VICINITY, MISSOURI AND KANSAS (391 MILES ABOVE MOUTH ). 
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The works in the vicinity of Kansas City extended from a point about 3.8 miles 
below the Hannibal and St. Joseph Railroad bridge for a distance of more than 17 
miles up stream, embracing bank revetment and dike work in East Bottom Bend 
and Harlem Front, bank revetment in Kaw and Quindaro l)end8, and revetment and 
dike work in Little Platte Bend. Two small dikes were also placed in the mouth of 
Kansas River with the object of c^ontracting the width and increasing the velocity 
of flow. 

Before the creation of the Commission, in 1884, a considerable amount of work had 
been in progress, continuously since 1879, in the locality, and the Commission, in 
order to utilize the work already placeii, selected Kansas City as the initial point in 
their plans for a systematic improvement of the river for navigation purposes. 

In the act of September 19, 1890, Congress directed the Commission to expend 
subsequent appropriations in the systematic; improvement of the river in reaches 
from the moutn up, and the later work in the vicinity of Kanpas City was directed 
to the extension and completion of the works already placed and for their preservation. 

After 1893 no work was performed until 1898-99, when the dikes in the mouth of 
Kansas River were built under a specific allotment by Congress, and some repairs 
were made to East Bottom revetment. 

The specific allotments made by Congress for the Kansas Citv work amounts to 
$90,000, and the allotments made by the Commission aggregate ^70,501.96. 

In detail the work consisted of : 

Bank revetment built in — Linear feet. 

East Bottom Bend and Harlem Front 14, 466 

Kaw Bend 12,612 

Quindaro Bend 9,760 

Little Platte Bend 7,770 

Dikes built — 

At Kansas City and Harlem 8, 416 

In Little Platte Bend 2,056 

In mouth of Kansas River 300 

A total of 44,608 linear feet of revetment and 10,772 linear feet of dike. 
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At the time of the last inspection, in 1900, the most serious damage to the works bad 
occurred in Little Platte Bend, where the entire dike work and about three-sevenths 
of the revetment had been destroyed by flanking. 

Much of the Kansas City and Harlem dike work has been destroyed, but that on 
the Kansas City side has been very effective in building up large accretions, some of 
which extend to the established harbor line. 

The older revetments have received a considerable amount of repair and renewals, 
and there are now a number of detached breaks in them which should be restored, 
but their general integrity has not been destroyed, and through them vast local 
ir terests have been preserved and a fairly satisfactory condition of navigation has 
been maintained. 

For details see Annual Reports of the Chief of Engineers United States Army, 
for 1885-1893, 1899-1900. 

RANDOLPH BEND, MO. (368 MILES ABOVE MOLH'h). 

In the spring of 1900, under a specific allotment of $15,000 made by Congress from 
the general appropriation act of March 3, 1899, the bank in front of the town of 
Randolph, Mo., was covered by revetment for a distance of 1,200 linear feet. 

The allotment made by the Commission for the work was $12,000. 

The work is so small in extent that although it is in good condition at present as 
far as known, its loss through flanking at the head wiU probably occur unless it he 
extended at an early date both upstream and downstream beyond the limits of cav- 
ing bank. 

For details see Annual Report of the Chief of Engineers United States Army, far 
1900. 

NEAR MOUTH OF LITTLE BLUE, MISSOURI (368 MILES ABOVE MOUTH ) . 

The work in this locality was inaugurated imder an allotment made by Congreas 
in the river and harbor act of June 3, 1896. 

The total allotments specifically made by Congress since that date amounted to 
$35^000 and those made by the Commission directly to the locality aggregate $25,000, 
which sum was largely increased by suballotment from the general allotment for 
Loqil Works below Kansas City. The work was carried on from 1897 to 1900, 
inclusive. 

The project had for its object the closing of two shore channels, one on each side 
of the river, formed by islands, the direction of the flow into a more fovorable chan- 
nel for navigation, and the further direction and holding of the rectified channel 
below by accessory works on the bank. 

The closing of tne right-shore channel behind Blue Mills Island, which was a nar- 
row but a deep one, was successfully accomplished by a permeable pile dike 420 feet 
in len^h. 

A dike on the left shore, which was designed to produce a All in the island chute 
and also to divert the chaimel, was twice breached and twice flanged. After its 
repair in 1900 its total length was 1,712 feet. It was subjected to severe attacks dor- 
ins high stages, and was again breached during the high water of 1901. 

The other works consisted of 876 linear feet of bank revetment in two locations, 
two short dikes of a combined length of 231 feet, and a special structure, which has 
been called a bank head, designed not only to protect the bank, but also to have a 
directive influence on the course of the channel. All of these accessory works were 
built on the right l)ank of the river. 

For details of these works see Annual Reports of the Chief of Engineers United 
States Army, for 1898-1901. 

LEXINGTON, MO. (322 MILES ABOVE MOUTH ). 

The only work placed by the Commission in this locality was under a specific 
allotment of $10,000 made by Congrass in the act of March 3, 1899. It consisted of 
the building of four pile (likes on the left bank opposite the town, having an aggre- 
gate length of 647 feet, with a view of causing and maintaining a higher crossing to 
the bluffs on the l-<exington si<le and incidentally of protecting the nver terminus of 
the Atchison, Topeka and Santa Fe Riiilroad. 

An examination made in June, 1900, showe<l that one of the dikes had beei 
damaged by ice and drift, and doubtles.^ the damage has increased since then. 

For details of these works see Annual Report of the Chief of Engineers United 
States Army, for 1900. 
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MIAMI, MO. (271 MILES ABOVE MOUTH ) . 

The first work undertaken at this locality was under a special allotment of $25,000 
made by Congress from the sfeneral appropriation carried by the act of August 1 1 , 1888. 

Three pile dikes were built on the right bank, about 1 mile l^elow town, having an 
aggregate length of 1,302 feet, to check erosion and deflect the channel from a pocket 
form^ in the bank. 

No further fimds were provided for the locality until, under the act of June 3, 1896, 
C-ongress made a specific allotment of 165,000 from the general appropriation. 

The three dikes had proved effective in fairing out the shore line as desired, but 
in the lapse of time their ends and the newly formed bank had gradually worn away 
until there were but a few bent^ of the dikes at their shore ends remaining. 

The new work, commenced in 1897, consisted in building a pile dike 1,800 feet in 
length from the left bank to close an unfavorable chute in the wide and unstable 
river and the construction of a bank head further down the river, in the right hank, 
to protect that bank and to direct the flow into a favorable crossing to the bluffs at 
Dewitt, about 4 miles below. 

For details of these works see Annual Reports of the Chief of Engineers United 
States Army, for 1890, 1898-1900. 

ABOVE GLASGOW, MO. (247 MILES ABOVE MOUTH ). 

The work carried on by the Commission in this locality was nearly all centralized 
in Wilhoite Bend, about 9 J miles above the city of Glasgow, Mo. 

The allotments specifically made by Congress since 1896 aggregate $105,000; the 
Commission allotted directly for the work the sum of $33,000 and lately supple- 
mented it by suballotment from the general allotment for "local works below 
Kansas City.'* 

Here was inaugurated a new system of bank protection and river control, to which 
the name of bank-head system has been given. It consists essentially in revetting 
very heavily short lengths of bank in a conical form, spaced at such intervals that 
there can be no great amount of caving between them. 

The caving of the bank was expected to continue until a certain degree of curva- 
ture had been attained, when the resistances to the flow around the bend would 
become greater than the resistances on a line farther out in the stream. 

The distances apart tliat these bank heads should be placed was to a considerable 
extent experimental, being dependent on the conditions of flow and character of 
bank, which vary with every locality. 

In a distance of 6,000 feet in Wilhoite Bend three bank heads were built, and also 
a single one some 18,000 feet up the river in Little Missouri Bend, designed to pre- 
serve as far as was possible witn the means at hand the existing conditions of now 
in the upper end oi the lower bend. 

The work in Wilhoite Bend was prosecuted each season as funds became available 
from 1897 to 1900, inclusive. 

Changes in direction of local flow approach necessitated a considerable extension 
and reenforcement of the bank heads, and some dike and abattis work were built on 
the opposite side of the river with a view of channel correction. 

The anticipated results from the bank heads were not obtained until 1900, when a 
very satisfactory foreshore formed in the bend between the bank heads. As an aid 
to tne extension and the security of the foreshore a T dike, having suspended mat- 
tresses, was built between the two lower bank heads where the exposure was greatest. 

Some repair and reenforcement were also done on the revetment of the right bank 
in the upper end of Cambridge Bend, below Wilhoite, which was built in 1889 by the 
Chicago and Alton Railway Company. 

At the last examination made of the vicinity the works in Wilhoite Bend appear 
to have been effective in producing the conditions of flow desireil; the banks have 
apparently reached a condition of stability and the works have received but little 
damage. 

For details of thci'e works see Annual Reports of the Chief of Engineers United 
States Army, for 1898-1902. 

ARROW ROCK, MISSOURI, OR NIGGER BEND (224 MILKS ABOVE MOlTTIl). 

The work in this locality consisted of the protection by revetment of the left l)ank. 
of the river above Arrow Rock, in Nigger Bend, and was carried on under spetrific 
allotments of $45,000 and $10,000 made uy Congress from the general appropriation 
in the acts of August 11, 1888, and March 3, 1899, respectively. 
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Ill 1899 3,935 linear feet of bank revetment was placed near the head of the bend 
and in 1899 a downstream extension of 738 linear feet was made to the old revetment 
A little more than one-third of the cutting bank in the bend is protected. 

The revetment work is at present in good condition. 

For details of the work see Annual Reports of the Chief of Engineers United 
States Army, for 1890 and 1900. 

ROCHEPORT, MO. (196 MILES ABOVE MOCTH). 

To this locality the sum of $50,000 was specifically allotted by Congress from the 
general appropriation carried by the act of June 3, 1896. 

The work of the Commission was carried on under the general allotment made 
by them for Local Works below Kansas City. 

The improvement consisted of a bankhead built on the right bank about 2 miles 
above Rocheport, designed to hold the channel as' it then existed in a direction 
against the bluff line above Rocheport. 

The bankhead was built in 1898 and receive*! repairs and extensions in 1899 and 
1900. 

The desired channel crossing has been maintained, but the single bankhead has 
been subjected to severe attack and is in urgent need of repair and reinforcement 

For details of the work see Annual Reports of the Chief of Engineers United 
States Army, 1898-1901. 

HUNTSDALE, MO. (188 MILES ABOVE MOUTH ). 

At this point the river was cutting into the cultivated bank above and below the 
town and the works placed by the Commission were designed principally for pro- 
tective purposes. 

Two allotments of $10,000 each were specifically made by Congress from the gen- 
eral appropriation acts of 1898 and 1899 for the work. 

To induce deposits in the bend a device having the general form of an abattifi, 
placed in a reversed position to the flow of the current, was constructed during the 
low water of December, 1898, in two rows having an aggregate length of 688 feet 
across the low bar and in the shallow water in the bend. 

These structures proved very effective; a high shore bar was formed extending 
about 2,600 feet below and a much greater distsmce above. 

In March, 1900, the bank immecliately below the lower accretions began to cut, 
and 825 linear feet of it was covered by revetment. 

For details of the works see Annual Reports of the Chief of Engineers, United Statee 
Army, for 1899 and 1900. 

FIRST REACH. 

The portion of the river covered! by this designation extends from the mouth to 
the head of Murrays Bend, about 5 miles above Jefferson City, Mo., a total distance 
of about 156 miles. 

Previous to the creation of the Missouri River Commission, appropriations had 
been made in totally inadei^uate amounts for improvement at thirteen different local- 
ities on the river between its mouth and Sioux City, and until the act of September 
19, 1890, the same course in respect to diversion of funds had been pursuea during 
the six years the river had been placed in charge of the Commission. 

Under the act of 1890, however, Congress directed that, with certain specified 
excej^tions, the appropriations l>e expended by the Secretary of War *' in me sys- 
tematic improvement of the river from its mouth up, according to the plans and 
sf>ecitication8 of the Missouri River Commission, to be approved by him, in reaches 
to \Hi designat^jd by them.*' 

Under the Huc(tK»ding lil)eral appropriations made in the acts of 1892, 1893, 1894. 
and 1895 and the continuous contract svstem a large amount of work was performea 
over about 45 miles of river at the head of the first reach. This portion oi the river 
embraced the mouths of the Osage and Gasconade tributaries, which bring large 
quantities of gravel into the parent stream, and that and other reasons rendered 
rectification more difficult here than would ordinarily obtain at other localities. 

The work proved very successful. On bars and crossings, where formerly existed 
only 30 inches of water or less, 6 fei»t or more were obtained and the forn)er tortuous 
and changeable channel was replaced by one of easy curvature and measurable sta- 
bility. 

Lines <^f desired rectification were laid down and by the building of permeable pile 
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dikes \sLYf^e accretions were formed bounding the waterway on one side, the river 
being trained against the bluffs on the other side wherever practicable, or if the con- 
ditions compelled the directing of the current against a friable bank the bank received 
a revetment of brush and stone. 

From the very nature of the material used in the construction of the dikes — 
wooden piles — it could not be expected that they alone could maintain the perma- 
nency of the soft yielding bank formed by accretion; when such a bank had obtained 
its desired extent and proper height, it would also at places retiuire protection by 
revetment. The revetment itself, although more permanent than the dikes, re<]uire8, 
like any other structure, occasional repair for its maintenance, prompt and slight 
repair at the first sign of failure often saving large amounts in renewals due ton^lect. 

Beginning, however, with the appropriation of $300,000, carried by the act of 1896, 
under the continuing contract system and all subsequent appropriations, there was 
such a large diversion of funds to localities at detached places, extending from Peli- 
can Bend to Omaha, 660 miles, that there remained but a very small amount to 
continue the systematic work on the first reach and scarcely any to devote to the 
repair and preservation of what had already been placed. 

feome of the most important work on the reach undertaken subsequent to 1895 
were the cut for a new outlet of the Osage River, through Osage Point, bringing that 
river into the Mitfsouri above Dodds Island. This was rendered necessary, together 
with a change in the rectification lines, on account of the difficulty of holding a 
dam which had been built across the old high-water chute of the river, and also of 
a series of dikes lower down, all of which had failed on account of the hydraulic 
head they were subjected to when either river was at a higher comparative stage 
than the other, it being deemed by the Commission more economical to make the 
cut and change the existing rectification lines than it would to rebuild and hold the 
dam and dikes. 

That the contemplated change in outlet of the Osage River has not taken place is 
due to the lack of muds to complete the project. 

In Chamois Bend an experimental structure, which has been designated a bank- 
hesudf was built for the protection of the caving bank and regulation of the line of 
flow, and also with a view of adopting this type of improvement work at other 
localities as a substitute for the expensive system of Imnk revetment. This was the 
first work of its kind, and the success which resulted from its construction led to its 
adoption for the improvement at the other localities mentioned in this report. 

At Jefferson City, under a specific allotment made by Congress in the act of 1899, 
a considerable amount of dike and abattis work was placed, the object being to 
restore the original approved line of rectification opposite the city, which had been 
changed through changed conditions in the river above and the building of the 
railroad bridge. The desired results were effected by the works. 

The total amount of permeable pile dikes built in the 45 miles at the head of the 
First Reach aggregate about 107,056 linear feet, exclusive of renewals or repairs. 
These dikes varied in width of row from 1 to 5 piles, but the three-row work largely 
predominated. 

As closely as can be estimated in the absence of extensive and costly survey, about 
6,000 linear feet of the dikes, or less than 6 per cent of the whole, have been destroyed, 
and this loss was due almost wholly to lack of funds for repair work. 

Much the greater number of these dikes have produced accretions, many acres of 
which are now cultivated and are as lasting as the older banks of the river, and this 
portion of the river, although much renewal work should \ye done, will continue to 
be the beet instead of the worse portion, as it was before the improvements were 
commenced. 

On the 45 miles of river, 58,391 linear feet of bank were protected by revetment, 
and all of this, except about 425 linear feet at the extreme head of the reach f Mur- 
rays Bend), has proven effective and is in good condition. There are douotless 
some portions of it which should receive repairs, but none of it except that men- 
tioned of an expensive nature. 

The amounts expended on the 45 miles of systematically improved river aggre- 
gate about $2,609,700, which amount includes a very considerable expenditure for 
movement and care of plant and for material not yet placed in the work. It should 
not be considered that the rectification of other portions of the river would cost pro- 
portionately. 

The Commission desires to emphasize the fact that over no other part of the river 
will equal difficulties be encountered, and that through the experience gained a large 
decrease in cost of rectification can be confidently expected. 

For details of the works on the First Reach, see Annual Reports of the Chief of 
Engineers United States Anny, for 1892-1901 
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HOWARDS BEXD, ABOVE 8T. CHARLES, MO. (36 MILB8 ABOVE MOUTH ). 

The improvement work in this locality was carried on under a specific allotment 
of $50,000 made by Congress from the creneral appropriation in the act of June 3, 189(1 

The work in Howards Bend was of the same nature as that in Wilhoite Bend, above 
Glasgow, consisting of three bank heads with a short longitudinal and stem dike 
plac^ between the two lower ones when it became evident the space between the 
lower bank heads, about 5,450 feet, was too great. 

The effects of the structures has not yet been so evident in forming a wide foreshore 
along the former caving bank as in Wilhoite Bend, but the works have been effective 
in protecting the bank, changing the direction of flow, and improving the steamboat 
channel. 

For details of the work, see Annual Reports of the Chief of Engineers United Staten 
Army, for 1898-1901. 

PELICAN BEND, MO. (15 MILES ABOVE MOITH) . 

The improvement work in Pelican Bend, consisting solely of bank revetment, WM 
carried on under a specific allotment of $50,000 made by Congress from the genenJ 
appropriation act of July 1,. 1898, and also from a specific allotment of $100,000 made 
in the urgtmt deflciencv act of January 5, 1899, from the general appropriation id 
of March 3, 1899. 

A deep l>end in the left bank of the river, along which run the tracks of the 
Chicago, Burlington and Quincy Railway and the Missouri, Kansas and Texas Bail- 
way, was covered with the standard type oif continuous revetment for a length of 
15,198 linear feet. 

For details of the work, see Annual Reports of the Chief of Engineers United Statei 
Army, for 1899 and 1900. 

SURVEYS AND PUBLICATIONS. 

In addition to the many local surveys executed at localities where improvement 
work has been carried on, or where projects and estimates with a view to improve- 
ment have been asked for by Congress, the Commission in 1891 completed a secondaijr 
triangulation from 8t. Louis, Mo., connecting with the similar work of the Mississippi 
River Commission and the Uniteti States and Geodetic Survey to Three Forks, Mont, 
near the junction of the Gallatin, Jefferson, and Madison rivers, which unite to form 
the Missouri. 

The axial distance covered b^' this i^etwork of triangles is 1,840 miles, while the 
river distance covere<l is 2,568 miles. 

Under the provisions of the river and harbor act of September 19, 1890, the river 
above Sioux City, Iowa, had been made an independent district, and the shore line 
and topographical surveys of that portion of the river were principally done under 
the direction of the Engineer officers in charge of the distnct, with the followinf 
exceptions which were made by the Commission: Three Forks to Stubbe Ferry, w 
miles, and Wolf Point to Sun River, 445 miles. 

With a view of having an accurate map of the river below Sioux City, based on 
the triangulation work, as speedily as possible, a rapid shore-line survey with sketdied 
topographv was made from Sioux City to the mouth, 810 miles. The CommisEBOB 
prepared large scale working maps from these surveys on which to base projectB lor 
im])rovement and for the study oi river phenomena. 

A pet of reduced maps on a scale of one inch to one mile were also prepared for 
publication, embracing not only those from surveys conducted by the CommissioD, 
f)ut also those made mider the direction of the Engineer officers in chaige of the 
upper river district, and a continuous map of the river from the mouth of Three 
Forks was thus completed. The publication of this series of maps was completed in 
1S95, an edition of 1,000 having been printed bv the photolithographic procees. The 
full set is comprised in 96 slieets and is available for distribution to those interested 
in the river at a small co8t to cover expense of paper and publication. 

The shore-line surveys, covering, as they did, only the immediate bank of the river, 
were intended only as preliminary to a topograpliKral survey of the entire valley of 
the ^lissouri, on the maps of which could be delineated all the phvsical features of 
the country, and projects for complete rectification of the river could be studied. 

Such sur\'eys were cHrrie<l on under small allotments made by the CommiseioD 
from 1894 t^ 1898, and have ]x*en comi)leted and mapped froni the mouth of the 
river for a distance of 4(X) miles, or about 10 miles above Kansas City, Mo. 

An important local surv^ey, perfonne<i under the direction of the CommianoOi 
was the establishment of a harbor line at Kansas Citj, ^lo. and Kans., which, by 
the direction of the Secretary of War, was undertaken m 1898. 

In connection with the general surveys, level lines have been run and permaneot 
l>ench marks established. 
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The levels between the mouth and Sioux City were levels of precision, and those 
of the upper river ordinary checked wye levels. 

The permanent bench, marks were established on lines crossing and about normal 
to the river from 3 to 5 miles apart. 

\ Water gauges sufficient in number for study of stages were maintained by the 
Commission up to March, 1901, when the failure of the river and harbor bill in 
Congress compelled their discontinuance. 

Observations for discharge and sediment have also been made in considerable 
numljer for the study of physical characteristics of the river. 

For details of the survey work, see Annual Reports of the Chief of Engineers United 
States Army, for 1885-1899. 

REMOVAL OP OBSTRUCTIONS. 

The Commission has had under its direction the operations of one snag boat, dating 
from March, 1889, when a boat originally designed for the Missouri River was com- 
pleted and received her equipment. 

An aggregate of her work was the destroying of 17,676 snags, removing 69 drift 
piles, cutting 6,076 trees liable to become snags, and running 28,108 miles. 

The total amount expended in the operations of the boat, including cost of com- 
pleting the boat ^ter sne was turned over to the Commission in 1888, repairs, etc., 
was |;^0,082.27, of which $110,000 was specifically allotted by Congress. 

OSAGE mVER.' 

This river was placed under the jurisdiction of the Missouri River Commission by 
a provision of the river and harbor act of August 17, 1894. 

The work previously done on the river consisted in open-river improvement by 
building low dikes and training walls on the shoals, and removing snags, leaning 
timber, and other obstructions to navigation, and the Commission has continued the 
same character of work during several seasons. 

The construction of a lock and dam near the mouth of the river had also been 
authorized by the river and harbor act of September 19, 1890, but beyond the i)repa- 
ration of plans no active work beyond the acquiring title to land and the erection of 
a lock house was commenced until 1896. 

A project for the construction of a masonry lock 276 feet in length between quoins 
52 feet in width and lOi feet lift had been approved, but no project for the dam had 
been submitted. 

During the fall of 1893, in the improvement of the Missouri River, the Commission 
had built a dam across the upper outlet of the Osage, which practically lengthened 
the latter stream about 4 miles, thus lowering the elevation of backwater at the lock 
site. This necessitated the corresponding lowering of the lower miter sill, and a 
revision of the project became imperative. 

Under the immediate direction of Capt H. M. Chittenden, Corps of Engineers, 
U. 8. Army, secretary of the Commission, who had been assigned to the charge of 
the river, a radical change in the project of the lock and dam was submitted to and 
approved by the Commission. 

The loi'k was diminished in size to 220 feet between quoins and 42 feet in width, 
and concrete masonry was substituted for rock masonry. 

The dam was designed as a fixed dam of concrete masonry, carrying a modified 
type of drum weir to be operated under ordinary circumstances by hydrostatic head, 
by which the height in the upper pool could be varied as much as 7 feet. The dam 
was divided into 10 sections of 75 feet each, separated by piers into which the oper- 
ating valves for the movable weir were to be placed. 

A partial project, as revised, was approved Noveml)er 23, 1896, and the complete 
project for tne lock and dam received tne approval of the Chief of Engineers United 
States Army, June 29, 1897. 

Work under the approved projects was carried on, partly by contract and partly 
by hired lalx)r, from 1896 up to the fall of 1900, since which time little has been 
done outside of the care of property. 

The present ptate of the work is as follows: The lock is entirely complete, the 
fixed and movable dams with their manipulating valves and hydraulic engines are 
complete over seven of the sections, and the foundation piles under the remaining 
three sections are driven. 

For details of the work nee Annual Reports of the Chief of Engineers United States 
Army, for 1895-1901. 

GASCONADE RIVER. 

This river was place<l in charge of the Commission under a provision of the river 
and harbor act of August 18, 1894. 
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No chan^ was made in the original project, approved in 1880, for the impm?e- 
ment of this river, consisting of open channel work in the nature of low dams an^ 
training walls on the shoals to concentrate the flow and increase the depth, and the 
removfu of obstructions in the way of navigation. 

For details see Annual Reports of the Chief of Engineers United States Army, for 
1895-1901. 



Appendix B. 
annual reports on commercial stiltistics, by a. h. blaibdell, assistant engineer. 

Missouri River Commission, 
St. LouiSy Mo.y June 30, 1902. 

Colonel: I have the honor to submit the following report on the commerce of the 
Missouri River between its mouth and the lower linuts of Sioux City, Iowa, during 
the calendar year 1901. 

The statistics were obtained entirely by correspondence. Personal investigation 
of the river^s trade at small places was not possible, and doubtless the trade of many 
small shippers, the aggregate of which would be considerable, have been neglected 
in the tables. 

The St. Louis and Hermann Packet Company continued in the trade between St 
Louis and Rocheport, 194 miles above the mouth, making weekly trips with their 
«teamer W. II. GrapemnCj 293 tons, and with two small steamers as feeders. Their 
trade has materially increased and they have recently added the steamer Kenriedif, 
140 tons, to their line. 

The harbor and wharf commissioner of the city of St. Louis reports the arrivals ft 
St. Louis from Missouri River during the year 1901 as 36 packets and 5 boats. 

The short-packet trade was carried on bv 11 steamers and 2 gasoline boats. 

Five steamers engaged in the excursion business at large cities carried an aggregate 
of 298,424 passengers, and the total number of passengers carried by 28 steameis, 
including ferry and excursion, was 600,072. 

The following table giving the amount of freight carried, towed, and rafted, hut 
not including any ferriage, is an approximation to the river's trade for 1901: 

Table 1. 



Class. 


Grain. 


Live 
stock. 


Lumber 

and 

wood. 


Buildine 

material 

and 

sand. 


General 
merchan- 
dise, farm 
machin- 
ery, etc. 


TotalsL 


Hile- 
toni. 


Ix)nfir-trade packets 


Tons. 
2,761 

16,604 


Tons. 
855 

3,747 


Tons. 
1,114 

25,461 

3,626 
10,935 


Tons. 
130 

37,182 

459,816 


Tons. 
2,956 

4,594 


Tons. 
7.806 

87,588 

463,340 
10,935 


999, U< 


Short-trade packets and mis- 
cellaneous boats 


1,089.767 


H&nd and wood steamers and 
barges 


668. 7S 


Rafts 








196,872 














Total 


19,356 


4,602 


41,036 


497, 127 


7,550 


569,669 


2,908,66S 







The following comparative table gives the totals for the different classes of trade 
during the last five years: 

Table 2. 



Class. 



Long-tmde packets 

Short-trade packets and miscellaneous 
t>oats 

Sand and wood steamers and barges 

Rafts 

Mattress brush furnished the United 
States under contract for use on other 
works than those of the Missouri River 
Commission 



Total 



1901. 



7.806 

87,588 

463,340 

10,935 



Total tons carried. 



1900. 



4,397 

34,787 

232,395 

5,727 



569,669 



277,306 



1899. 



715 

37,610 

218, 514 

6,275 



263, 114 



1898. 



3,641 

39,245 

252, 152 

5,755 



19,000 
319,793 



1897. 



4,491 

40.47« 

341.710 

4,311 



S91.(0 
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Table 3. 



Class. 



Long-trade packets 

Short-trade packets and miscellaneous 
boats 

Sand and wood steamers and barges 

Rafts 

Mattress brush furnished the United 
States under contract for use on other 
works than those of the Missouri River 
Commission 



Total 



1901. 



999,116 

1,089,767 
668,783 
195,872 



Mile tons. 



1900. 



556,807 

860,878 
460,440 
103,975 



2,908,538 



U99. 



98,198 

410,580 
422,606 
126,432 



1,488,600 1,057,761 



1898. 



526,804 

522,872 
859,948 
145,437 



875,000 



1,929,561 



1897. 



651,004 

447,43a 
473,45<» 
164, 56» 



1,786,48S 



There are 42 merchant steam vessels engaged in trade on the Missouri River below 
Sioux City which receive yearly inspections by the United States Inspector of Steam 
Vessels, and in addition 14 or more gasoline boats, a few of which exceed 15 tons ia 
meaaorement and also receive inspection. 

Very respectfully, your obedient servant, 

A. H. Blaisdell, 
Assietant Engineer. 
CJol. Amos Stickney, 

Corps of Engineer Sy LI S. Army, 

Prendent Missouri River Commission, 



Missouri River Commission, 
St, LouiSy Mo.y June SO, 190iB. 

Colonel: I have the honor to submit the following report on the commerce of the 
Osase River, Missouri, during the calendar year 1901: 

Tne steamboat traffic was performed principally by the steamers Osage, Frederick, 
J, R, Wells, and the small st^uner Dauntless. J^one of these steamers operated above 
linn Creek, 110 miles above the mouth. A small easoline boat is said to be engaged 
in trade on the upper river but no particulars could be learned of her operations. 

The period of low water was much longer than usual and but little log rafting 
could oe done. 

Table 1 is a close approximation to the amount of river trade during 1901. 

Table 1. 



Class. 


Grain. 


Uve 
stock. 


Lum- 
ber 
and 
wood. 


Rail- 
road 
ties. 

Ttms. 
'66,*686' 


Build- 
ing 
ma- 
terial 
and 
gravel. 


Bary- 
tes. 


Salt 


Prod- 
uce. 


Gen- 
eral 
mer- 
chan- 
dise, 
farm 
ma- 
chin- 
ery, 
etc. 


Total. 


Mile-tons. 


Packets 

Rafts, etc . . . 


Tbns. 
4,232 


1,058 


Tons. 
325 
210 


Tonn. 

647 

8,000 


TonM. 
90 


Tons.. 
218 


Tons. 
141 


Tons. 
1,732 


Tons. 

8,443 

63,896 


277,106 
2, 426, 710 




















Total. 


4,282 


1,058 


&35 


55,686 


8,647 1 90 


218 


141 


1,732 


72,339 


2,702,81& 
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Table 2 is a comparative statement of the commerce of the river from 1901 to 1895. 

Table 2. 



Shipments. 



Grain, hay, etc 

Live stock 

Lumber, logs, wood, railroad 

ties 

Gravel and sand 

Salt 

Produce 

General merchandise, farm 

machinery, etc 

fiarytes 



Total 



1901. 


1900. 


1899. 


1898. 


1897. 


1896. 


Tom. 
4.282 
1,058 


Tons. 
8,722 
934 


Tons. 
4,077 
873 


Tbns. 
3,418 
1,038 


Tons. 
1,596 
909 


Tons. 
2,651 
848 


56,221 

8,000 

218 

141 


76,583 

7,500 

2^ 

91 


57,663 

9,945 

371 

165 


74,881 

8,015 

348 

201 


66,175 

1,350 

229 

255 


62,764 

4.500 

416 

188 


2,879 
90 


1,988 
70 


3,608 


1,385 


731 


1,081 










?2,839 


96,144 


76,702 


84,286 


71,247 


72,398 



1896. 



Tbiif. 
4. IK 
1,981 

64. WS 

8, too 

128 

ISl 



1,7» 



76,706 



Table 3 gives the comparative commerce of the river expressed in mile-tons. 

Table 3. 



Class. 



1901. 



Packets and miscellane- 
ous boats 277, 106 

Rafts, etc = 2,425,710 

Total 



2,702,816 



1900. 



546.107 
8,060,215 



3,605,322 



1899. 



893,136 
2,968,121 



3,361,257 



1898. 



849,955 
8,825,099 



4,175,054 



1897. 



178,695 
3,707,200 



8.885,895 



1896. 



212,398 
3,839,483 



1895. 



263.661 
2,941,501 



4,051,881 3,206.00 



Very respectfully, your obedient servant, 



Col. Amos Stickney, 

Corps of Engineers^ U. S. Army, 

President Missouri River Comfnission, 



A. H. Blaisdell, 
Assistant Engineer. 



MiSSOUBI RrVBR Ck)MMI88I0N, 

St. Louis, Mo,, June 30, J90S. 

Ck>LONEL: I have the honor to submit the following report on the commerce of the 
Gasconade River, Missouri, during the calendar year 1901 : 

The steamboat traffic was principally carried on by two boats of the Hermann 
Ferry and Packet Company and by one boat of the St. Louis and Hermann Packet 
Company. 

One trip onlv was made to Vienna, 79 miles above the mouth, but the average dis- 
tance of steamboat travel was about 53 miles. 

On account of a protracted season of low water there was but little rafting done^ 
except in railroad ties. 

The following is a close approximation to the amount of trade carried on dtuing 
1901: 

Table 1. 



Class. 



Packets 
Rafts... 



Total. 



Grain. 



Tons. 
2,437 



Live 
stock. 



Lum- 
ber and 
wood. 



Tbrw. Tow. 
485 ' 2,396 , 



Rail- 
road 
ties. 



Tons. 



Build- 
ing ma- 
terial 
and 
Kravel. 



Tans. 
418 



j 12,473 



2,437 



485 , 2,396 i 12,473 



418 



Salt. 



Tons. 
20 



Prod- 
uce. 



Tbns. 
97 



20 i 



97 



Gen- 
eral 
mer- 
chan- 
dise, 
farm 
ma- 
chin- 
ery, etc. 



Tons. 
1,134 



1,184 



Total. 



TOTU. 

6,987 



Mlle- 
tODl^ 



3e9.» 



12.478 1.247, 



19.460 



1.616,01 
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The following table gives the totals in classes of freight shipped during the series 
of years 1901-1895: 

Table 2. 



Shipments. 



Grain, hay, etc 

Live stock 

Lumber, logs, wood, railroad 

ties 

Building material, grarel, 

sand 

General merchandise, farm 

machinery, etc 

Salt 

Produce 

Total 



1901. 


1900. 


1899. 


1896. 


1897. 


1896. 


Tons. 
2,487 
485 


Tom. 
4,796 
255 


Tons. 
2,100 
414 


Tons. 
1,667 
708 


Tons. 
1,467 
686 


Tons. 
8.197 
1,131 


14,869 


15,604 


19,864 


27,134 


27,614 


40,850 


418 


166 


6 


320 


69 


493 


1,134 
20 
97 


783 
44 

82 


1,757 
33 
85 


872 

57 

228 


480 

85 

114 


896 

96 

131 


19.460 


21,580 


24,259 


30,961 


30,515 


46,294 



1895. 



Tons. 
3,203 
920 

42,136 



780 

83 

122 



47,544 



The following table gives the comparative commerce of the river, expressed in 
mile-tons, during the seven years, 1895-1901: 







Table 3. 










Glass. 


1901. 


1900. 


1899. 


1898. 


1897. 


1896. 


1895. 

• 


Packets and miscella- 
neous boats. ........... 


369,223 
1,247,300 


236,992 
1,187,280 


307,376 
1,079,753 


162,594 
1,669,669 


179, 777 
2,030,125 


229,215 
3,293.060 


197,574 
3,247,507 


Hftftf^... ,-- 






Total 


1,616,523 


1.424,272 


1,387,129 


1,832,263 


2,209,902 


3,522,275 


3. 445. 081 







Very respectfully, your obedient servant, 

A. H. Blaisdbll, Assistant Engineer, 
Col. Amos Stickney, 

Corps of Engineers, TJ. S. Army, President Missouri River Commission. 



Appendix C. 



annual report on water gauges, by a. h. blaisdell, assistant engineer. 

Missouri River Commission, 

St, LouiSy Mo., June SO, 190S, 

Colonel: I have the honor to submit the following report on water gauges during 
the fiscal year: 

The Commission has maintained no water gauges during the year, except one on 
the Missouri River at Grasconade and one on the Osage River at Lock and Dam No. 1, 
which were read by the watchmen in care of property. 

Below Sioux City the gauge service on 15 of the Missouri River bridges was con- 
tinued during the year by tne several railway and bridge managers, without cost to 
the Government, and copies of the records were furnished to the Commission. 

The service was only moderatel v satisfactory, but as there has been no gauge inspec- 
tion for over two years some of the gauges are probably in error. 

Weekly reports of the three gauges above Sioux City have been regularly received 
through the courtesy of the engineer oflBcer in charge. 

The highest water below Sioux City during the year occurred during the present 
month. 

The stage was not a very high one. Above Fort Leavenworth it varied from 6.6 
to 8 feet above mean low water, and from Kansas City to the mouth from 14 to 11 
feet above the same standard. 

Very respectfully, your obedient servant, 

A. H. Blaisdell, 
Assistant Engineer, 
Col. Amos Stickney, 

Corps of Engineers, U, S. Army, 

President Missouri River Commission. 
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Appr-dix D. 
annual repobt on mi880ubi river, ibt b. waters fox, division engineer. 

Missouri River Ck>HMis8ioN, 

GUugoWf Mo., June 20 ^ 190S. 

Ck>LONEL: I have the honor to submit the following annual report on Missouri 
River for the fiscal year ending June 30, 1902: 

Operations were confined to the care of plant and other property, surveys and 
examinations, supervisor}- work in connection with revetment construction by the 
Chicago, Burlington and Quincy Railway Company, and special reports. 

The total expense incurred during the year was $2,444.97. 

PLANT. 

All of the plant and property, excepting that in use in my office at Jefferson City, 
Mo., had been previously assembled and stored at the Gasconade boat yard. They 
were watched and cared for throughout the year by a force of three watchmen. 
The cost of this ser\'ice, including a prorated charge of $942.68 for administration, 
was $2,130.16. 

In compliance with instructions contained in your letter of July 8 and the provi- 
sions of tne agreement transmitted therewith between yourself and the president of 
the Chicago and Alton Railway Company, three 100-foot bai^gee, hydraulic grading 
boat No. 7, and some essential tools accessory to revetment construction were loaned 
in Jul^v to the Chicago and Alton Railway Company for temporanr use in the con- 
struction of bank revetment in Cambridge Bend, above Glasgow, Mo. The property 
was repaired, launched, UEed, and returned by Mav 9, in like good condition, to its 
original place in storage, without expense of any kind to the United States; all as 
provided in the agreement. During this time the railway company extended their 
revetment in the upper part of the bend (built by them in 1889) 8,250 feet down- 
stream, and also reenforced the old work. The new work was built in aocordance 
with the standard specifications used by the Missouri River Commission. 

examinations of works and surveys. 

The rejrular annual inspection of the improvement works on the river was not 
made, owing to a lack of funds. Examinations and sur>*eys were made during the 
year as follows: 

Nebraska City Reach. — The only examination of this reach during the year was 
made OctoV>er 12. The following is coj)ied from my report to you in the matter, 
dated October 15: " * * * The longitudinal dike ana Dikes Noa. land 2 have 
been completely masked by accretions. The height of the shore accretion is nearly 
uniform and about 6J feet above standard low water from the saddle, or fourth row, 
of the longitudinal dike, inshore and downstream beyond Dike No. 5. * * * The 
loop in the shore line at the lower end of the longitudinal dike was probably due, in 
part, to eddy action during a high stage. The structure has not been damaged in 
any way and is practically free of driftwood. 

^* Dikes Nos. 1, 2, and 8 are in good condition. Considerable driftwood has lodged 
above the first two and at the shore end of the last. The w^ater below Dike No. 3, 
inside of a line from its outer end to the stream end of the stem of Dike No. 6, is 
shoal but moderately swift. There is a great mass of very heavy driftwood l^ing on 
the berm of the curved end of Dike No. 5, from its upstream end to about radial bent 
No. 60. It presents an almost solid wall 6 to 8 feet nigh. Ix)wer down the berm is 
practically free from drift. So far as could be seen, the structure has not been dam- 
aged, though it is quite possible that some of the timbers underlying the driftwood 
have been broken. As will Ik? noticed, there is still a waterway through the dike, 
about where the stnicture was formerly breached. The volume of its flow is very 
small and is not causing any cutting. It divides on a high bar formed by the abattis, 
the right-hand one a very small chute passing through the abattis at its junction with 
the 2-row pilework on rsidial No. 87, and the other going {)artly through and partly 
around the shore end of the aliattis. * * * The a(*cretions above and below the 
2-row pilework on radial No. 87 are very high, being nearly on a level with the top 
of the structure." 

In a letter dated at Nebraska City, Nebr. , March 6, the bridge watchman states 
that the ice in the river moved out without injury to any of the works in that reach. 

Si. Joseph Reach. — On the 12th of Octol>er an examination of this reach, from a 
short distance above the bridge downstream about a mile below the longitudinal 
dike was made. The conditions then existing were described in my report ox October 



MISSOUBI BIVEB COMMISSION. 209 

15, as follows: *** * * The line of prir ipal flow chords the bay from the bridge 
to 6oap Creek, the left bank between those imits being in comparatively quiet water 
and showing no indication of a recent caving. From Soap Creek to the foot of the 
revetment built in the fall of 1899 the flow followed the left bank closelv, and for a 
distance of nearly 2,000 feet above the head of the revetment appears to nave eroded 
the bank about as shown. There are indications of recent cuttmg there, though not 
caving at the time. The flow past the longitudinal dike is parallel to the structure 
and continuous on that course about 1,000 feet beyond it before bending in toward 
the left bank. There is some flow down the left bank, but it is sluggish and probably 
shallow. * * * As above indicated, the two short lines of abattison the left bank 
at the Floyd schoolhouse are in comparatively quiet water, and there has been no 
recent bank caving there or in that locality, but it is probable that during a higher 
stage they were exposed to strong current, as both structures are damag^. There 
are but 3 bents of tne upper one and 6 bents of the lower one standing. * * ♦ The 
revetment has not been damaged in any way, and although threatened to some extent 
with flanking, as above indicated, is not thought to be in any immediate danger from 
that source. ♦ ♦ ♦ The longitudinal dike is in excellent condition, having suffered 
no damage whatever by the flow. ♦ ♦ * From water marks on the piles it appears 
that the highest stage of river to which the structure has been exposed was about 7 feet 
above standard low water. The dike has caused the f ormati on of a shore accretion that 
extends from the head of the structure downstream about 1 ,000 feet below its lower end. 
The shore line of accretion extends out to the second row of piles, on the upper half 
of the dike, then falls away inshore, leaving the foot mattress uncovered. At the third 
bent from the lower end the shore line leaves the dike, forming a small bay, due to 
eddy action. * ♦ ♦ The height of the accretion is 5.4 feet above standard low 
water at the upper end of the pile work, extends inshore level to the main bank from 
the middle row, and drops off at the middle row on a slope to near the second row 
of piles. The height of the accretion drops off gradually downstream, being about 1 
foot lower at the lower end of the dike. The general elevation of the shore b&T below 
the dike is 2i to 3 feet above standard low water. The strongest flow past the dike 
appeared to be out about 125 to 150 feet into the stream, and, as above stated, fol- 
lowed a line parallel to the dike for about 1,000 feet below it. The flow along the 
outer row of piles was about 3i to 4 feet per second, and directly on the line of the 
dike. The second row of piles, where exposed to flow, showed verv little ** break.'* 
After leaving the structure the flow through it passed on in a straight line, but with 
diminished velocity, and occasional swirls on the line of the outer row extended. 
Inshore from that line, for a distance downstream of 75 to 100 feet and over to the 
shore, the water appeared quite dead; below that for 50 feet there was an active 
upstream flow along the shore bar, causing occasional caving. This flow seemed to 
lose itself in the de^ water under the dikes. A comparison of the water surisuce at 
the bridge, as given by the gauge report, with the observed water surface at the dike, 
shows an apparent lowering of the plane at the latter of 0.7 foot 

Under date of March 10, the bridge watchman at St. Joseph reported that the 
movement of ice in that reach caused no damage to the works. 

Little Blue Reach. — An examination of this reach was made October 17. At that 
time all of the improvement works were intact, excepting Dike 2 A. And, on the 
whole, there was marked improvement in the conditions of the flow. Bank head 
3 A and its auxiliary radial dike above presented a fine appearance. The accretions 
formed by the latter extended out to the curved pile wall and from the main bank 
above to the bank head. There was a breach in Dike 2 A about 100 feet in length 
about where it was previously breached June 10, 1900. There were 15 bents of the 
dike connected with the main left bank, 11 of which, counting from the bank, were 
uninjured; the remaining 4 bents had been forced out of line and badly strained. 
Several of the bents at the other end of p:ap were damaged. The volume of water 
passing through the dike was roughly cjumated at 1,000 cubic feet per second. It 
18 not known when the breach occurred, but it was probably during the June rise 
of 1901. 

It is reported that the ice paased out without injury to any of the works in this 
reach. 

Wilhoile Bendf above Glasgow^ Mo. — Owing to the accessibility of this reach to the 
oflBce at Glasgow, Mo., as well as the special interest which attaches to the work, 
examinations were more frequently made — on July 23, August 14, September 7-10, 
November 21, March 5, and June 14. A map of the reach, from a hydrographic 
survey made in September, accompanies this report. It shows the conditions then 
existing, and also the conditions as they appear^ June 14. 

No work of any kind has been done on the structures in Wilhoite Bend since 
December, 1900, and the only damage of consequence sustained by any of them was 

Sup. Eng.— 02 14 
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the loss, (luring an ice movement last February, of 5 piles in the outer row of the 
2-row work on the 1,000-foot curve of bank head 6 C, near the lower end. As wm 
expected, the June flood of 1901 left a shore accretion 5 to 10 feet above standard 
low water in the bay l^etween bank heads 5 C and 6 C. The accretion extended 
from 5 C to 6 C, and from the main bank out to a line that passed through the outer 
end of the radial dike below 5 G, the outer end of the T dike, and in an easy cune 
through the 1,000-foot curve of bank head 6 C, at radial No. 24. The conditions of 
flow in the bend have been ouite satisfactory throughout the year, except for a tend- 
ency to middle bar growth alx>ve and Ijelow bank head 5 C. * However, this feature 
became less marked towani the close of the year and the general conditions more 
nearly ideal. 

The left bank for a mile above bank head 4 C has been caving more or less per- 
sistently for aV>out two and one-half years, and a bend is being developed there that 
threatens to seriously disturb the conditions of flow in the lower bend. 

Abm^e Rocheport.— The only examination of this reach during the year was made 
October 18. At that time the main flow impinged with much force against the pile 
extension work of bank head 1 D, and, after bending somewhat to the curve of the 
bank head, left it, taking a course nearly parallel to the right bank below and aboat 
450 feet out from it. In the locality of 1,000 to 1,200 feet below the bank head the 
main flow swung over toward the left bank and effected a (Tossing about 6,000 feet 
above the mouth of the creek at Rocheport. Excessive depths of water still pre- 
vailed in front of the pile extension of the bank head, but notwithstanding that fact 
there was noti(jeable improvement in the situation since the survey of December, 
1900— the waterway was wider, the trench less marked, the radius oi bending aboat 
the structure greater, and the velocity of flow less. There was some cutting of the 
right bank in the locality of 1,800 to 2,200 feet above the bank head, but elsewhere 
the bank appeared to \ye an old one, probably that of the sur>'ev of December, 1900. 
The pile extension work and radial curtains were not injured in any way, except 
that practically all of the curtain poles had been stripped off of the 2-row work on 
the 1,000-foot curve. 

Considerable driftwood had lodged on the berm as far down as the first 1-row 
radial curtain, and another lot lower down. The paving of the extended 1 on 2 
slope of the bank head had been somewhat disturbe(i. Several of the fascines of the 
radial fascine dike had Ix^en displa<'ed from the 1 on 2 slope of that structure. The 
shore line of the fill within and Mow the pile extension work was about the samej 
as it was in December, 1900, but the height of the fill had been increased to 7 or 8* 
feet above standard low water. 

It is reported by a resident landowner that during the break-up of ice in the river 
last February 15 piles in the outer row of the 2-row work on the l,00O-f(X>t curve, at 
its lower end, had been carried away. From the same source information was 
received, under dates of June 3 and 11,* that there is a destructive eddy immediately 
above the l)ank he^d, and that the pavement of the extended 1 on 2 slope has been 
partially destroyed. 

Chamois reach. — About the middle of August, resident landowners in the vicinity 
of Chamois, Mo., became alanned for the safety of the bank head below the town, 
and re<^uested t)ermi8sion to expend some funds raised by private subscription for the 
protection of the bank from the foot of the Chamois revetment to the bank head. 

Examinations and a partial survey of the reach, on the 22d and 26th of August, 
clearly showeil that there was nothing in the situation to cause alarm. There had 
been some caving of the right bank in the locmlity of 400 feet to 1,800 feet above the 
bank head since the survey of October, 1899, butjit no p(Mnt did the recession of the 
bank exceed 50 feet, and it appeared that the greater part of the caving had ocxnirred 
prior to the survey of June 14, 1900. Some slight cutting, of no consequence, was 
going on at the time. 

This bank head, built in the spring of 1897, has had no work of any kind done 
upon it since March, 1899. "With the ex(?eption of the loss of one pile at the upper 
end of the pile wall the structure had not been injured. The scour stone in the outer 
wall above water appeared alx)ut as it did a year previous. The two groins built in 
March, 1899, on radials 30 degrees and 41 degrees 27 minutes, respectively, above 
middle ordinate, caused a noticeable disturbance in the flow past the bankhead. 
The swiftest flow was from the groins downstream some 500 feet on a line passing 
through the ends of the groins and a point in the directrix 200 feet out from the pile 
wall. After i>assing the bankhead the main flow crossed over to the left bar, though 
there was a chute carrying considerable flow that impigned against the main rii^t 
bank alx)ut 1,800 feet below the bankhead and caused more or less bank cavine. 

No other examination was made during the year of any portion of the 45 mflee ci 
improved river in first reach, and therefore a definite statement can not be made of 



MISSOURI RIVER COMMISSION. 211 

the present condition of the improvement works therein nor of the conditions of the 
flow. Enough is known, however, to warrant the statement that there have been 
no extensive injuries to the works, and no really important changes in the conditions 
of the flow. The works in the vicinity of Jefferson City when last seen in February 
were in good condition. 

Hotvard Bend reach, above St. Charles, Mo. — This reach was examined but once 
during the year, October 19. 

The three bankheads — 4 F, 5 F, and 6 F — and the dikes above bankhead 6 F, were 
in excellent condition. 

A change in the approach above had greatly disturbed conditions of the flow in 
Howard Bend. Bankhead 4 F was partiafiy maskerl; there was a funnelinK effect at 
5 F, the flow in its approach from above being apparently divided by a middle ground 
was concentrated in front of the bankhead and more or less scattered below; the 
main flow chorded the bay from 5 F to 6 F and was actively cutting the right bank 
below the latter structure. The dikes above 6 F — sheer dike, longitudinal and stem — 
were in comparatively quiet water, and well backed up by a deposit 2 to 4 feet high 
above standard low water, and extending from the shore end of the sheer dike down 
to the pile work on the bankhead curve. There was some active caving of the bank 
above 5 F, but none between 5 F and 6 F. 

Upper Kaw Bend, above Kansas LHty, Mo. — On complaint of landowners on the left 
bank of the river in Upper Kaw, Bend vou directed in a letter dated January 31 that 
an examination be made of some pile dikes then under construction at and near the 
head of the chute separating Goose Island from the Kansas shore. 

The examination was made February 3, and develoj)ed the facts that the dikes 
were being built by Mr. Herbert H. Clark, of Kansas City, Mo., for land reclamation 
purposes, and would probably result in closing one oi the hi^h- water channels. 
A report in the matter, with a map of the river showing the location, character, and 
extent of the work, was submitted to you imder date of February 11. 

The total cost of the examinations and surveys during the year was $314.81. 

REVETMENT NEAR RULO, NEBR., HV THE CHICAGO, Bl'RLlNCJTON AND QUINCY RAILWAY 

COMPANY. 

Under authority by the War Department, dated June 29, 1901, the Chicago, Bur- 
lington and Quincy Railway Companv constructed during the year 7,975 linear feet 
of bank revetment on the left ban^ of the river in Rush Bottom Bend, above 
Rulo, Nebr. 

The work was carried on under arrangements made in compliance with the direc- 
tions of the Chief of Engineers United States Army, as contained in the sixth 
indorsement on the letter by Hon. F. H. Cockrell, addressed under date of June 20, 
1901, to the honorable the Secretary of War, and vour letter of instructions to me 
dated July 8, 1901. 

As originally projecte<i the work contemplated the extension of the revetment 
built by the Missouri River Commission in 1900 downstream some 7,100 feet to a 
junction with a piece of bank revetment 2,200 feet in length, built by the railway 
company in 1900. Later on it was decided to extend also their old work 1,075 feet 
downstream. 

Work was comment^ed in July, but was suspended after putting in some temporary 
fascine protection in the locality of 1,500 to 1,900 feet below the United States revet- 
ment. Operations were resumed in the latter part of September and continued, with 
some interruptions on account of weather conditions, to completion on May 3. 

As completed the work is in three sections, as follows: 

Upper section, — From the lower end of United States revetment of 1900, 5,850 feet 
downstream to near railway company*?? old pile dike, the lower end overlapping the 
shore protection work of the dike. 

Middle section. — From 50 feet Mow the old dike, 1,050 feet downstream, overlap>- 
ping at the upper end the shore protection work of the old dike and at the lower end 
the revetment built by the railway company in 1900. (The last-mentioned work is 
2,200 feet in length.) 

Lower section. — From the lower end of the railway company's revetment of 1900, 
1,075 feet downstream, the upper end overlapping the old work. 

There is therefore a continuous bank protection extending from the upper end of 
the United States revetment at the head of the bend 15,650 feet downstream. 

It was the ex]>re88ed purpose of the railway company to build the new revetment 
in accordance with the standard specifications used by the Missouri River Commis- 
sion, but this was not done until their attention had been called to the matter after 
1,940 linear feet of bank (from the foot of the United States revetment downstream) 
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had been covered with work which did not conform with the standard. The depai^ 
tares from standard speciiications w^ere not of primary importance, except in the 
upper 300 linear feet of work, and a specially heavy subaqueous bdlasting and spall- 
ing of the upper bank did much toward correcting the feiults. 

%y your direction the following materials belon^ng to the United States were 
turned over to the railway companv for expenditure in the construction of the revet- 
ment: 84 conis willow brush: 3,66^.141 tons riprap stone; 18,428 pounds wire strand, 
three-eighths inch galvanized; 1,145 clips for ware strand. 

These materials had been acquired and paid for under the allotment for ''At Rulo, 
Nebr.," sundry civil act of June 6, 1900. 

The total cost of the 7,975 linear feet of revetment was ffiven at $62,839.05 in the 
sworn statement by the railway company's chief ensineer, Mr. I. 8. P. Weeks, which 
was transmitted to you with mV final report upon the work under date of May 15. 

Mr. F. G. Kirwan, under whose direct supervision as agent for the United States 
the work was carried on, reported on the work October 1, two days in advance of 
the commencement of mattress construction, and was in constant attendance until 
the completion of the revetment. 

I made two inspections of the work, October 1 1 and May 2. 

SPECIAL REPORTS. 

A special report upon the merits of the so-called anchor riprap system, as used 
on Missouri River, was prepared by your direi'tion and submitted under date of 
November 15. 

In a letter dated May 10 you directed me to investigate and report upon a com- 
plaint which was filed with the Secretary of War by Charles H. Wilson, master of 
the ferryboat at Boonville, Mo., against Mr. Charles Meierhoffer. The oompkint 
was that the operations of the latter s sand dredge and gravel screens are leaving ban* 
in the Boonville fronti which make it difficult for a boat to cross trom one side of 
the river to the other. 

The matter was investigated as well as possible through inquiries and correspond- 
ence, and made the subject of a si)ecial report to you dated May 29. 
Very respectfully, your obedient servant, 

S. Waters Fox, Division Engineer, 

Col. Amoh Stickney, 

Corps of EngineerSy U. S. Army, President Missouri River Commission. 



Appendix E. 

ANNUAL report ON OSAGE RIVER, MISSOURI, BY S. WATERS FOX, DIVISION ENGINVB. 

Missouri River Commission, 

Glusgoii\ Mo. J June 19, 1909. 

Colonel: I have the honor to submit the following annual report pertaining to 
Osage River for the fiscal year ending June i^, 1902: 

Operations were confined to the care and preservation of the plant and other 
property in storage at Ix)ck No. 1, keeping the lock free from driftwood, and in 
reenforcing the apron sheathing fastenings. The total expense incurred during the 
year woo 1*2,204.97. 

Resident Watchman Louis Seidel was continuously employeii throughout the year, 
and was given hiiich help from time to time as required. 

The lock keeper's house and several small outbuildings were given two coats of 
paint eat^h. 

For want of a proper harbor, and Ix^oause thev were badly leaking, four of the 
five hulls were beached below the lock in July. In the spring they were calked to 
light-draft lines, and during a rise in June were floated back into harbor near the 
lock. The cost of plant rejiairs during the year was $6S.<>9. 

A small force of men was employed from the 14th to the 20th of March in freeiiiji; 
the lock of driftwood which had l<Hlge<i in it during a sharp rise. The cost of this 
work was $26.25. 

An examination of the dam in September disclosed the necessity for reenfonang 
the apron sheathing fa.«itenings. In a letter dated September 17 you authorized the 
work and directed that one-half-ineh driftlx)lts, long enough to' |>ass through the 
slieathing au<l rear stringers, \ye U9e<1, the l>olts to Ik? driven in seven-sixteentn-inch 
holes bored in planes normal to the plane of the apron, but canted alternately in 
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opposite directions in the line of the dam. Two men, in addition to the resident 
watchman, were employed in this work from November 4 to December 6, during 
which time 2,478 bolts were driven as directed in three rows extending full length 
of the existing dam. The fourth or bottom row could not be driven, the stage of 
river being too high. The cost of this work was $]71.48. 
Very respectfully, your obedient servant, 

S. Watkrs Fox, Division Engineer. 
Col. Amos Stickney, 

Corps of Engineers f U. S. Army, 

President Missouri River Commission. 
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ANNUAL report ON GASCONADE RIVER, MISSOURI, BY 8. WATERS POX, DIVISION 

engineer. 

Missouri River Commission, 

Glasgow f Mo.^ JunelB, 190IB, 

Colonel: I have the honor to submit the following annual report pertaining to 
the Gasconade River for the fiscal year ending June 30, 1902: 

No work was done on this river during the year. The plant and property belong- 
ing to the iinprovement of the river are m storage at the U. S. Boatyard, Gasconade, 
Mo., and at Lock No. 1, Osage River. The expense for care of pUmt and property 
during the year was $794.42. 

Very respectfully, your obedient servant, 

8. Waters Fox, Division Engineer. 
Col. Amos Stickney, 

Corps of Engineers f U. S. Army, 

President Missouri River Commission. 



MODIFICATION OF HARBOR LINES ALONG MISSOURI RIVER IN FRONT 
OF KANSAS CITY, MISSOURI, AND KANSAS CITY, KANSAS. 

Missouri River Commission, 
Office of the President, 

St. Zouw^ Mo.^ August i, 1901. 

General: 1 have the honor to forward herewith, for consideration 
by the Department, a resolution submitted by letter ballot to the 
members oi the Missouri River Commission recommending a revision 
of the established harbor lines at Kansas City, Mo., and Kansas City, 
Kans., as approved by the Secretary of War on December 9, 1893: 

RESOLUTION OFFERED BY COLONEL OTICKNEV. 

Resolved^ That it be recommended that the action establishing the harbor line for 
the right bank of the Missouri River in front of the cities of Kansas City, Mo., and 
Kansas City, Kans., description and map of which were submitted by tne Missouri 
River Commission in its report dated September 14, 1893, the approval of which was 
recommended by the Chief of Engineers, U. S. Army, October 5, 1893, and pub- 
lished in the Annual Report of the Commission of 1894, be rescinded and that the 
line described in the accompanying paper and shown on the accompanying map be 
substituted therefor. This substitution having become necessary by reason of the 
fact that the description of the original harbor lines was based upon an erroneous 
map of the locality. 

On this resolution all the members oi Ibe Commission voted in the 
affirmative. 
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The survey made in 1893 on which the original harbor line was based 
was a local one and contained errors which later surveys have cor- 
rected. These errors have but slight effect on the harbor line above 
the piers of the *' Winner" bridge, the differences being scarcely 
apparent on the scale of 250 feet to 1 inch on which the map is drawn. 

Below the **Winner" bridge the harbor line as now recommended 
varies from to 35 feet on either side of the original line until its 
junction with the east bottom revetment, where the revised line is as 
much as 198 feet northward of the original line. 

The errors in the survey of 1893 appear to have arisen from the sur- 
veyor's assumption that the land section lines were on true meridians, 
whereas they were all found to have azimuths, in one instance as large 
Bs 2^ 13'. 

The description of the harbor line, as noW recommended by the 
Commission, makes no changes in the original line, except such as are 
advisable on account of errors found in the original map. 

The new description and new map ® are submitted for the action of 
the Chief of Engineers and Secretary of War. 

Very respectfully, your obedient servant, 

Amos Stickney, 
Coiondy Corps of £f iff ineersy 
President^ Missouri Hiver Coraraission, 

Brig. Gen. G. L. Gillespie, 

Chief of Engineers^ U, S. A. 

[First indorsement.] 

Office Chief of Engineers, 

U. S. Army, 
August 6\ 190L 

Respectfully submitted to the Secretary of War with recommenda- 
tion that the revised harbor lines for the right bank of the Missouri 
River in front of the cities of Kansas Cit\% Mo., and Kansas City, 
Kans., delineated on the accompanying map and described in a 
separate paper herewith, be approved. 

It has been found that the surve}^ on which the original harbor line, 
approved by the Secretaiy of War December 9, 1893, was based, con- 
tained errors, and the action now recommended is necessary on that 
account. 

The map has been prepared for the signature of the Secretary and 
will be substituted for the one formerly approved. 

G. L. Gillespie, 

Brig, Geru^ Chief of Engineers^ U, S. Army, 

[Second indorHement.] 

War Department, 

August 7, 1901. 

Approved as recommended by the Chief of Engineers. 

Wm. Cary Sanger, 

Acting Secretary of War. 



« Not printed. 



MISSOURI RIVER COMMISSION. 215 

DEBCRIFTION OP A LINE DEFINING THE LIMITS OF ALLOWABLE CONTRACTION IN WIDTH OF 
THE LOW- WATER WAY OF THE MISSOURI RIVER IN FRONT OF KANSAS CITY, MO., AND 
KANSAS CITY, KANS. 

This description depends upon the map of the established harbor line on the right 
bank of the Missouri River in front of Kansas City, Mo., and Kansas City, Kans., 
approved by the Secretary of War August 7, 1901. 

The line to be as shown on the harbor-line map, x>oints of which may be foimd 
as follows: 

Point 1. — Foot of the old bank revetment at Kaw Point. 

Point S. — Intersection of a line 34 feet south of and parallel to the north line of 
Washington avenue, Kansas City, Kans., with a prolongation of a line through point 
J of the established harbor-line near mouth of Kansas River, and the east cylmder 
of the south pier of Missouri Pacific Railroad across Kansas River. 

Point 3. — Approximate! V determined by the intersection of the prolongation of line 
c I of the established harbor line with the prolongation of a line joining point U of 
the established harbor line and point 6 of the line oeine described. 

Point 4' — Intersection of the prolongation of a line 20 feet north of and parallel to 
the center line of Ohio avenue with the prolongation of a line joining points f and P 
of the established harbor line. 

Point 5. — Intersection of the prolongations of lines joining points f Q and g R of the 
established harbor line. 




prolongal 
eituated c 
road bridge. 

Point 7. — Extreme northern point of the stone foundation of the third pier north 
of the pivot pier of the Hannibal and St. Joseph Railroad bridge. 

Point 8. — A point 20 feet north of the northernmost point of the stone foundation 
of the first river pier of the so-called Winner Bridge, counting from the north bank. 

Point 9. — Point of tangency of the straight line between points 7 and 8 prolonged, 
with the foot of the bank revetment about 2,050 feet below the Winner Bridge. 

Point 10. — ^The point of intersection of land section lines between sections 23 and 
24 prolonged with the foot of the bank revetment. 

Below point 10 the line of allowable low-water contraction is parallel with the 
established harbor line at a uniform distance of 825 feet. 

The above-described line defines the limits beyond which, on the channel side, no 
obstructions will be permitted. Shoreward from this line constructions will be per- 
mitted, with the pro\aso that nothing shall project above planes starting at the line 
at an elevation of low water (which is indicated bjr a gauge neight of 308.5 feet above 
St. Louis city directrix at the Hannibal and St. Joseph Kailrtmd bridge) and rising 
toward the shore with an inclination of 1 on 8. 
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Aransas Pass, Tex. , iniprovenient of i»341; 

AransaH Pai»8 Harhor Company {see Araneais Pass) i, 341 ; 

Areata, Cal. (sec Hunil)oldt Hari)or) i, 533; 

Arch Rock, San Francisco HarVx>r, Cal., removal of i, 526; 

ArkaiiRas River: 

Gauging {see Missisnippi River Connninsioii ) i, 578; 

Improvement of i, 354; 

Armament. See Fortifications. 
Arthur Kill, N. Y. and N. J.: 

Improvement of i, 162; 

Removal of wreck ii 177; 

Arthur I^ke, I^. {see Mermentau River) i, 323, 324; 

Ashepoo River, 8. C. , waterway via i, 249; 

Ashland, Ky. , ice harbor ( gee Ohio River) i, 399; 

Ashland I IarlM)r, Wis., improvement of i, 433; 

.Vshlev River, S. C. , hri<lge across 

Ashtalmla Harbor, Ohio: 

Improvement of i, 503; 

Removal of wreck i, 506; 

Water levels i,602; iv, 27 

Assawaman Bay, Del. , waterway via i, 188; 

Assistants: 

Civilian, to enginei'r officers 

On duty in Office of the Chief of Engineers 

Astoria, Oreg. i^ce Columbia River l)elow Tongue Point) i, 556; 

Atchafalaya River, I>a. : 

(ia^iging (see Mississipyi River Commission ) i, 578; 

Rectification of mouth by Mississippi River CommisHion i, 578; 

Atlantic Basin, Buttermilk Channel, Brooklyn, N. Y., harbor lines i, 

Atlantic Coast Line, bridge of 

Atlantic Ocean, removal of wreck off Abset^on light, N. J i, 190; 

Atlantic (South) States, removal of water hyacinths from Florida 

waters i, 272; ii, 1215 

Augusta, ( ia., bridge attross Savannah River l)elow i, 591 

Aux Bees Scies l^ke, Mich. (.'<e€ Frankfort Harbor) i,'*73; in, 2176 
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B. 

Back Bav of Biloxi, -Miss, {see Biloxi Harbor) '. . i, 305; ii, 1312 

Back ( ;ove, Portlantl, Me. ( see Portland ) i, 76, 842 

Back River, Mass. Sie "Weymouth River. 

Bad River, Mich., iniprovenient of i, 478, 479 

Baga<luce River, ^le. , imi)rovement of i, 67, 833 

Bailev, Ele(.'ta (schooner), removal of wreck of i, 122, 911 

Baker, W. C\ , 1 mt Ige of i, 588 

liallard, Wash. (.<<^<? Puget Sound-Lake Washington waterway), i, 568; iii, 2417, 2419 
Baltimore and Potomac Railroa<l Company: 

Bridge, Ingliway, across Potomac River at Washington, D. C, to replace 

Long Bridgt^ i, 592 

Bridge of, across Potomac River at Washington, I). C, to replace Long 

Bridge i,582 

Baltimore llarlx)r, Md.: 

Bridge across Bear Creek near Sparrows Point i, 588 

Defen.st^s of i, 7, 22, 699 

I mprovement at Spring Garden i, 194; ii, 1071 

Improvement of channel to i, 192; ii, 1067 

Improvement of channel to Curtis Bay i»194; ii, 1070 

Bangor Harbor, Me. {see Penobscot River ) i, 68, 834 

Barge No. 3, removal of wreck of, in Buffalo Bayou, Tex i>342; ii, 1391 

Bar Harbor, Me.: 

Construction of breakwater i, 64, 830 

Defenses of i, 7, 14, 621 

Barkalow, M. P. (schooner), removal of wreck of i, 506; in, 2293 

Barr(»n River, Ky., oi>erating and care of lock and dam i,427; in, 1988 

Bartholomew Bayou, La. and Ark.: 

Bridge near Portland, A rk i, 582 

Improvement of i, 347; ii, 1415 

Survey of (vee Ouachita and Blac'k rivers) i, 354; ii, 1435 



INDEX. 3 

Battalions of Engineers . i, 38, 40, 42, 44, 607, 802, 811, 814, 818; i v, :W54 

Batteries: 

Dynamite i,ll 

Gun and mortar i, 6, 8, 38 

Bayonne, N. J., bridee across Newark Bay to Elizabethport i, 589 

Bay Ridge Channel, New York Harbor, N. Y., improvement of i, 148, 974 

Bayside Channel, New York Harbor, N. Y., improvement of i, 146, 969 

liear Creek, Md., bridge near Sparrows Point i, 588 

Beaufort County, N. C, bridge of i, 583 

Beaufort Harbor, N. C. : 

Improvement of i, 231; ii, 1137 

Improvement of waterway to Newbem i, 231 ; ii, 1136 

Improvement of waterway to New River i, 232; ii, 1138 

Beaufort Harbor and River, 8. C. : 

Defenses of Port Royal Sound 1,7,26,723 

Improvement of river i, 250; ii, 1172 

Improvement of waterway to Charleston, S. C i, 249; ii, 1171 

Improvement of waterway to Savannah {see Savannah Harbor) . . i, 251 ; ii, 1177 

Removal of logs from waterway to Charleston, S. C i, 251; ii, 1173 

Beaumont, Tex., furnishing of funds by citizens of, for Sabine Lake 

channel i, 328 ; ii, 1347 

Beaver (canal chunker), removal of wreck of i, 178; ii, 1040 

Beaver Dam, N. J. , bridge across Oranoken Creek i, 586 

Beechridge, 111., prevention of break in Mississippi River at i, 369; ii, 1606 

Belle River, Mich., improvement of i, 484; in, 2195 

Bellingham Bay, Wasn. (see New Whatcom Harbor) i, 573; in, 2429 

Benton Harbor, Mich.: 

Bridges across Pawpaw River i, 590, 591 

Improvement of St. Joseph Harbor i, 460; iii, 2141 

Benton Harbor Canal, Mich, [aee St. Joseph Harbor) i, 460; iii, 2141 

Bergen Tumpike^Company, bridges of i, 584 

Berkley, Va., .removal of wreck in Southern Branch, Elizabeth River, i, 226; ii, 1126 

Beverly Harbor, Mass. , improvement of i, 90, 859 

Biddefonl Pool llarbor, Me. , removal of wreck i, 95, 865 

Big Assawaman Bay, Del., waterway via i, 188; ii, 1060 

Big Barren River, Kv., oj)erating and care of lock and dam i, 427; in, 1988 

Big Hocking River, Ohio, ice hariior in Ohio River near mouth of . . . i, 399; n, 1842 
Big Sandy River, W. Va. and Ky. : 

Improvement of, including Tug and I^visa forks i, 417; in, 1946 

Operating and care of lock and dam i, 419; in, 1952 

Big Sarasota Bay, Fla., improvement of i, 275; n, 1218 

Big Sioux River, S. Dak., ice harbor at Sioux City, Iowa i, 385; n, 1687 

Big Stone I^ke, Minn. , survey of / i, 381 ; ii, 1684 

Big Sunflower River, Miss. , improvement of i, 351, 353; ii, 1433 

Biloxi Harbor, Miss., improvement of i, 305; n, 1312 

Bisc^yne Bay, Fla., improvement of i, 271 ; n, 1212 

Bismarck Harl)or, N. Dak. (see Missouri River) i, 382; n, 1687 

Black I^ke, Mich., inipn)vement of Holland Harbor i, 464: in, 2152 

Black River, Ark. and Mo., improvement of i, 361 ; n, 1585 

Black River, La.: 

Final report on survey i, 354; n, 1435 

Improvement of i, 346; n, 1410 

Black River, Mich. : 

Improvement at mouth i, 481 ; in, 2191 

Improvement at Port Huron i, 483; in, 2193 

Black River, Miss., bridge near Fishers Ferry i, 585 

Black River, N. C, improvement of i, 233, 234; ii, 1 141 

Black River, Ohio, improvement of Lorain Harbor i, 499; in, 2264 

Black River Junction, Wash. , bridge across White River i, 584 

Black Rock Harbor, (^onn. (see Bridgeport Harbor) i, 133, 937 

Black Rock Harbor, N. Y. : 

Improvement of Buffalo entrance to i, 511 ; in, 2313 

Improvement of I^U^ Erie entrance to i, 511 

Black Warrior River ai 



Improvement a[^.,'»;- ,,^loOsa i,295; n,1285 

Improvement Ji^^^TU»<*\^o8a i,296; ii, 1289, 1290 

Operating and Z*^\u fU^^^iid dams i,300; ii,1300 

Revised estim^j^^^ , \0^ ni ^^^* ^^^^ ^*^^^^® ^^^""^^ ^^^ ^^^^ Tusca- 

^^|v 0* y«4^ , ,. - ---.. in, 1288, 1293 
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Block Island, R. I. : 

Construction of harbor of refuge i, 120, 906 

Improvement of Great Salt Pond 1,121,909 

Blood River, La. («<?e Tickfaw) i,311,312; ii,1319 

Blossom Rock, San Francisco Harbor, Cal., removal of i, 526; ui, 2348 

Blountfl Creek, N. C, bridge in Beaufort County i,583 

Boards: 

Forhiehway bridge at Washington, D.C i,592; iv,2652 

Of Ordnance and Fortification i,6 

On Fortifications or other Defenses (Endicott Board ) i, 6 

On Torpedo System i,6 

The Board of Engineers i, 6, 7, 615 

Boat railway, Columbia River, Oreg. and Wash i, 546; in, 2376 

Boats: 

See also Dredge and Snag boats, and Wrecks. 

Rules governing rimning of steamers on certain streams i, 580 

B(Buf River, La. and Ark. : 

Bridge near Ray ville. La i, 582 

Improvement of i, 347, 348; ii, 1416 

Survey of (see Ouachita and Black rivers) i, 354; ii, 1435 

Bogue Chitto, La., improvement of i, 311 ; ii, 1316 

Bogue Falia, La., improvement of i, 31 1, 312; ii, 1318 

Bogue Sound, N. C, improvement of waterway via i, 232; ii, 1138 

Boston Harbor, Mass. : 
See also Mystic River. 

Bridge across Fort Point Channel at Broadway i, 587 

Bridge across Fort Point Channel at Cove street i, 588 

Defenses of i, 7, 16, 641 

Harbor lines at Somerville i, 579, 887 

Improvement of i, 98, 871 

Boston, Revere Beach and Lynn Railroad Company, bridge of i, 586 

Boulevards. See Roads. * . 

Bourne, Mass., bridge across Buttermilk Bay i, 58.3 

Bowery Bay, Eaat River, N. Y. , harbor lines at Stein way i, 579, 964 

Brandy wine Creek or River, Del. : 

Bridge at Wilmington i, 587 

Improvement of Wilmington Harbor i, 185; ii, 1053 

Brandywine Railway Company, bridge of i, 587 

Branford Harbor, Conn., improvement of i, 128, 929 

Brazos River, Tex. : 

Improvement between Richmond and Old Washington i, 339; ii, 1385 

Improvement between Velasco and Richmond i, 337, 339; ii, 1379, 1385 

Improvement of mouth. i, 340; ii, 1386 

Brazos River Channel and Do(!k Company (see Brazos River) i, 340; ii, 1386 

Brazos Santiago Harbor, Tex. , improvement of i, 342; ii, 1390 

Breton Bay, Md., improvement of i, 206; ii, 1088 

Bridge Creek Landing, Va., wharf at i, 596; iv, 2717 

Bridgeport Harbor, Conn., improvement of i, 133, 937 

Bridges: 

Alteration of, obstructing navigation i, 589, 590 

Aqueduct Bridge, Washington, D. C, repair of i, 591; iv, 2651 

Construction of, across navigable waters i, 581, 583 

Highway bridge, W^ashington, D. C, to replace Long Bridge ... i,592; iv, 2652 

In military divisions and departments i, 605; iv, 3049 

Memorial Bridge, Washington, D. C i, 591 ; iv, 2652 

Railroad bridge, Washington, D. C, to replace Long Bridge i, 582 

Rules governing opening of draws i, 581 

Stone Bridge, &konnet River, R. I., alteration of i, 113, 898 

Yellowstone National Park, construction, eto., of i, 604; iv, 3033 

Bridgeton and Millville Traction Company, bridge of i, 586 

Broad Creek, Va., bridge across i, 587 

Broad Creek River, Del. , improvement of i, 202; ii, 1079 

Broad Sound, Boston Harbor, Mass. , improvement of i, 98, 871 

Bronx River, N. Y.: 

Improvement of i» 154; ii,998 

Removal of wreck i, 1 78 ; ii, 1039 
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Canals, etc. — Continued. 

Barren River, Kv., look and dam i|427; in, liwyi 

Hoe Tree Shoals Canal, Ala r,393; ii,1712 

Benton Harlx)r Canal, Mich. (/»<'€ St. Joseph Harbor) i,460; iii, 2141 

Big Barren River, Ky., lo<'k and dam i, 427; in, 1988 

Bijr Sandy River, W. Va. and Ky.. locks and dams ... 1,417,419; ni, 1946, 1952 

Big Stone I ^ke, Minn. , reservoir (lam i, 381 ; n, 1684 

Black River, 1^., locks and dams i, IWO, 354; n, 1410, 14:iS 

Black Warrior River, locks and dams . . i, 295, 30(); n, 1285, 1288, 1289, 1293, 13(K» 

Calaveras River, Cal., to Monnon channel, San Joaquin River i, 529 

Canadian canal, St. Mar vs River, Ontario, commerce i, 488; iii, 2217 

Cape Fear River above AVilmington, N. C, locks and dams. . i, 2:^3, 234; n, 1 142 

Cascades Canal, Colmnbia River, Oreg i, 547, 549; ni, 2377, 2378 

Chicago Drainage Canal, 111 i, 580 

Clubfoot and Ilarlowe Canal, N. C, waterway via i, 231 ; ii, 1136 

Colbert Shoals Canal, Ala i, 393; n, 1 712 

Columbia River, Casca^U s Canal i, 547, 549; ni, 2377, 2378 

Columbia River, The Dalles Rapids to Celilo Falls, locks and dams, i, 546; ni, 2376 

Congaree River, S. C, lo<'k and dam i|245; n, 1163 

Coosa River, (4a. and Ala., loc-ks and dams. . . i, 291, 292, 293; n, 1274, 1276, 1277 

Courtableau Bayou, I^., loc^k and dam i, 322; n, 1340 

(^umlx^rland River, Tenn. and Ky., locks and dams i, 388, 390; n, 1695, lt>99 

Davis Island dam, Ohio River, Pa i, 407; ni, 1897 

Des Moines Rapi<ls Canal, Mississippi River i, 371 ; ii, 1651 

Dismal Swamp Canal, Va. and N. C, waterway via i, 223; n, 1120 

Duluth Canal, Minn., improvement of i, 430; ni, 2005 

Edisto, South, River to Ashepoo River, S. C. {nfe Charleston- Beaufort 

waterwav ) i, 249; ii, 1 171 

Estherville-Minim (Veek Canal, S.C. (wr San tee River) i,242; n, 1160 

Fox River, Wis. , hx'ks and dams i, 449, 451 ; ni, 2077, 2080 

Galena River, 111., lock and dam i, 372; ii, 165S 

Galveston and Brazos Canal, Tex., purchase of i, 337; n, 1379 

(lowanus Canal, New York Harbor, N. Y. {we ( Jowanus Bav) i, 148, 974 

(irand Rainds, Wabash River, lock and dam i, 425, 426; ni, 1984, 198.1 

Great Kanawha River, W. Va., locks ami dams 1,413,414; hi, 1927, 192H 

Green River, Kv., locks and dams i, 427; m, 1988 

Herr Island, Allegheny River, Pa., lot;k and dam i,408; in, 1900, 1901 

Illinois and Mississippi Canal, 111., bridge across i, 585 

Illinois and Mississippi Canal, 111., construction of.: i,455; in, 2118, 2121 

Illinois and Mississippi Canal, 111., operating ami care i, 372; ii, 1656 

Illinois River, 111., locks and dams 1,454,455; ni,2113,2115 

Kampsville lock and dam, Illinois River, 111 i,455; iii,2113, 2115 

Kanawha River, W. Va., locks and dams i, 413, 414; in, 1927, 1928 

Kentucky River, Ky. , locks and dams i, 419, 421 ; in, 1953, 1955 

Keweenaw Point, ^lich., canals across i, 435, 4^; iii, 2030 

I-Agrange lock and dam, Illinois River, 111 i, 455; iii, 2113, 2115 

Ix'visa Fork, Big Sandy River, Ky., locks and dams i, 417; in, 1946 

Little Kanawha River, W. Va., lock and dam i, 413; in, 1925, 1926 

Louisvilleand Portland Canal, improvementand care. 1,421,424; in, 1961, 1964, 1976 
Michigan Lake to Sturgeon Bav, improvement and care, i, 441, 442; ni, 2049, 2054 

Minim Creek-Estherville Canal, S. C. (see Santee River) i, 242; ii, 1160 

Mississippi River, Des Moines Rapids Canal i, 371; ii, 1651 

Mississippi River to Illinois River, bridge across i, 585 

Mississippi River to Illinois River, construction of i, 455; in, 2118, 2121 

Mississipi>i River to Illinois River, operating and care i, 372; ii, 1656 

Mississippi River, reservoirs, construction of i, 374; n, 1672 

Mississippi River, reservoirs, operating and care i, 375; ii, 1675 

Mississippi River, St. Paul to Minneapolis, locks and dams. . i, 373; n, 1662, 1664 

Monongahela River, locks and dams i, 401, 402, 404;. in, 1877, 1883, ISW 

Morgan Canal, Tex., improvement of («<»€ Galveston shipchannel). i, 334; n, 1374 

Morgan Canal, Tex. , operating and care i, 336; n, 1377 

Mormon channel, San Joaquin River, Cal., to Calaveras River i,529 

M<>s(|uito (Yeek Canal, S. C. (see Santee River) i, 242; n, 1160 

Muscle Shoals Canal, Ala 1,393,395; ii,1712,1726 

Mu.skingum River, Ohio, locks and dams i, 415, 416; in, 1936, 1936 

Navigation of, rules governing i, 580 

North Carolina ('ut, N. C, improvement of waterway via i, 224; ii, 1122 

North Menominee Canal, Milwauke<», Wis. , bridge across i, 588 
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Gape Henn*, Va. , defenses at i, 7 

Caj)e Porpoise Harbor, Me. , improvement of i, 79, H46 

Cai>e Vincent HaH)or, N. Y., imi>rovement of i, 518; iii, 2332 

Capitol, Washington, 1). C, telegraph line to connect Executive Depart- 
ments ami 1, 596; iv, 2717 

Carleton, P. J. ( l)arge)i removal of wreck of i, 151, 982 

Carquines Strait, CaT., cliannel to the Golden Gate (nee San Pablo Bay) i, 527 

Carrabelle bar and harlwr, Fla., improvement of i, 282; ii, 1253 

Carriages, gun and mortar i» 8, 9 

Carters Creek, Va.: 

Improvement of i, 207, 210 

Removal of wreck i, 218; ii, 1108 

Caruthersville Harbor, Mo. (^€ Missiseippi River Commission) i, 578; S.,3, 31 

Carvers Harlwr, Me., improvement of i, 72, 839 

Cascades Canal, Cohunbia River, Oreg. : 

Construction of i, 547; iii, 2377 

Operating and care i, 549; in, 2378 

Casemates, mining i, 8, 13 

Cedar Bayou, Tex., improvement of i, 337, 338; ii, 1379, 1383 

Centennial (barge), removal of wreck of i, 226; ii, 1126 

Centennial Lake, Miss, (see Vicksburg Harbor) i, 350; ii, 1420 

Central Railroad Company of New Jersey, bridge of i, 589 

Ceres (l)ark), removal of wreck of .' i, 273; ii, 1216 

Cham plain Lake, N. Y. and Vt.: 

Burlington Harbor, Vt., improvement of i, 91, 860 

Defenses of i, 7, 33, 759 

Narrows, improvement of i, 94, 864 

Plattaburg Harl)or, N. Y. , improvement of i, 93, 863 

Channels. See Rivers arid harlx)rs. 

Charleroi and Mones.s(jn Bridge Company, bridge of i, 582 

Charles River, Mass. (»ee Boston Harbor) i, 98, 871 

Charleston and Western Carolina Railway Company, bridge of i, 591 

Charleston Harbor, 8. C. : 

Defenses of 1,7,25, 72:i 

Improvement of i, 247; ii, 1 lt>H 

Improvement of waterway to Beaufort, 8. C i, 249; ii, 1171 

Improvement of waterway to McClellanville i, 246; ii, 1 166 

Removal of logs from waterway to Beaufort, 8. C i, 251 ; ii, 1173 

Charleston (8. C.) , Mining and Manufacturing Company, bridge of i, 587 

Charlevoix Harl)or, Mich., improvement of i, 474; iii, 2178 

Charlotte Harbor, Fla. , improvement of i, 274; ii, 1218* 

Charlotte IIarlx)r, N. Y. : 

Improvement of i, 515; in, 2323 

Water levels i,602; iv,2763,3a32 

Charts: 

Military and other i, 605, 611 ; iv, 3049 

Northern and Northwestern I^akes i, 598; iv, 2763 

Chatham Harbor, Mass.: 

Improvement of i, 107, 885 

Removal of wreck on Hardings Beach i, 122, 911 

Chattahoochee River, Ga. and Ala. : 

Final report on survey between Westpoint and Franklin, Ga i, 293 

Improvement of, below Columbus, Ga i, 286; ii, 1263 

Chaumont Harlyor and River, N. Y., alteration of bridge i, 590 

Che])oygan Harl)or, Mich., improvement of i, 477; in, 2183 

Chefuncte River, La., improvement of i, 311, 312; n, 1318 

Chehalis River, Wash., improvement of i, 564, 565; in, 2413 

Chelsea Creek, Mass. {)*ee Boston Harbor) i, 98, 871 

Cheqnamegon Bay, Wis. {see Ashland Harbor) i, 433; in, 2027 

Chesai)eake Bay, Md. and Va. : 

Defenses at entrance at Cane Henry, Va i, 7 

Defenses of Hampton Roads, Va i, 7, 23, 710 

Improvement of Cayyc Charles City Harbor, Va i, 222; ii, 1118 

Improvement of Hampton Roads, Va i, 220; ii, 1114 

Removal of wrecks in i, 20;V, n, 1080 

Chester River, Md., improvement <»l i, 195, 197; ii, 1074 

Chester River, Pa., removal of wreck i, 190; n, 1063 
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Coliasset IIar]>or, Mah«H. , imnroveinent of i, 104, 880 

Cold water Kiver, Miw., })ridge iii Quitman C'Oimty i, 585 

Collar, B. L. (btirge), removal of wnvk of i» 178; ii, 1039 

Colorado, department of the, reconnai»!<ian(*es and explorationB. . i, G05, 610; iv, 306:^ 
Columbia Kiver, Orep. and Wa»*h.: 

Cat«eades Canal, con»<trnetion of i, 547; iii, 2377 

Cascades Canal, oi)erating and care i, at9; iii, 237S 

Celilo, Greg., improvement above i,o44; in, 2375 

Celilo Falls to The Dalles Rapids, UiAt railway i, 546; iii, 237« 

Celilo Falls to The Dalles Rapids, locks and dams i, 546; iir, 2:^76 

Clark Fork [sfe Peiid Oreille River) i, 574; in, 2430, 2431 

Dredge for tributaries l)elow the Willamette in, 2407 

Gauging 1, 561 ; in, 2408 

Mouth of, ilefenses at 7, 35, 781 

Mouth of, improvement at i, 556; in, 2400 

Mouth of, to Willamette River, improvement from i, 554; in, 2393 

Three-mile Rapids, improvement at i, 546; in, 2376 

Tongue Point, Greg., improvement IhjIow i, 556; in, 2398 

Vancouver, Wash., to AVillamette River, improvement from i, 549; in, 2383 

Com ley, Ida E. (schooner), removal of wrei^k of i, 203; n, 1080 

Commencement Bay, Wash.: 

Harl)or lines at Taccmia .' i, 579; in, 2432 

Improvement of Tacoma Harbor v i, 568; in, 2417 

Commercial statistici*, Sault Ste. Marie canals, Mich i, 488; in, 2217 

Compton Creek, X. J., improvement of i, l(i5, 168; n, 1021 

Coneiuih River, Ala. , improvement of i, 290; n, 1270 

Coney Islau<l Creek, N. Y. , alteration of West Knd Bridge i, 590 

Congaree River, 8. C. : 

Improvement of i, 242, 244; ii, 1163 

Improvement l)etween (^olumbia an<l drranbv i, 245; n, 1163 

Congress, Fifty -seventh, first session, laws of, affecting (^orps of Engineers, iv, 3079 

Conneaut Ilanwr, Ohio, improvement of i, 505; in, 229<) 

Connecticut River, Conn., improvement Im'Iow Hartford i, 126, 925 

Connecticut, Stat(? of, <lefenses of coast i, 7, 19, 670 

Conteutnia Creek, N. ( \, improvement of i, 229; ii, 1132 

Continuing contracts i, 1 1, 61 

An)eraarle Sound, N. C, waterway via i, 223; ii, 1120 

Allc»gheny River, Pa., locks an<l dams i, 408; in, 1900 

Ambrose Chaimel, New York Harl>or, N. Y" i, 146, 969 

Appomattox River, Va i, 222; ii, 1117 

Arthur Kill, N. Y. and N. J i, 162; n, 1012 

Ashtabula Harl)or, Ohio i,503; ni, 2283 

Back Cove, Portland, ^le i, 76, 842 

Baltimore Harbor, Md., channel to Curtis Bay i, 194; ii, 1070 

Baltimore Harbor, Md., Patapsco River and channel to i, 192; ii, 1067 

Baltimore Harbor, Md., at Spring Oanlen i»194; ii, 1071 

Bay Ridge Channel, New York I Iarl)or, N. Y i, 148, 974 

Bee Ti-ee Shoals, Tennessee River, Ala i,393; n, 1712 

Big Sandy River, W. Va. and Ky., including the forks i, 417; in, 1946 

BiscavneBav, Fla .* i, 271 ; ii, 1212 

Black River,* U i, 346; ii, 1410 

151ack River (lA)rain) HarlK»r, Ohio i, 499, in, 2264 

Black Rock Harbor, Buffalo, N. Y'., Lake Erie entrance i, 511 

Black Warrior River, A la. , al)Ove Tuscaloosa i, 295; ii, 1285 

Black Warrior River, Ala., l)elow Tuscaloosa i, 296; n. 1289, 1290 

Boston Harbor, Mass i, 98, 871 

Bridgeport Harl>or, C-onn : 1, 133, 937 

Buffalo Bavou, Tex i, 334; ii, 1374 

Buffalo Harlx)r, N. Y' i,509; in, 2300 

Buffalo Harbor, N. Y., T^ake P>ie entranct; to Erie Basin and Black 

Rock Harl)or i, 511 

Calumet Harl:)or, 111 i, 453; in, 2101 

Cajw Porpoise Harl)or, Me i, 79, 846 

Charlestxm Harl)or, S. C i,247; n,1166 

, Chicjigo River, III i,452; in, 2097 

Ch ristiana Ri ver, 1 )el i, 185; n, 1053 

Cleveland Harbor, Ohio i, 500; ill, 2269 
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Continuing contracts — Continue<l. 

New Haven Harl)or, ( 'onn i, 128, 930 

New London Harbor, Conn r, 124, 923 

New York Harbor, N. Y., Ambrose Channel i, 146, 969 

New York Harbor, N. Y., Gowanus Bay channels i, 148, 974 

Norfolk Harbor, Va., Hospital Point i,219; ii,llll 

Norfolk Harbor, Va., waterway to sounds of North Carolina i,223; ii, 1120 

Northern and Northwestern I^akes, channels connecting i, 485; iii, 2197 

Oakland Harbor, Cal i,527; in, 2349 

Ocmulgee River, Ga r, 259; ii, 1191 

Ohio River, Dams Nos. 2-5, Hand 11 i,410; iii, 1919 

Ohio River, Dam No. 37 i,399; ii, 1864 

Ofiio River, Falls of, at Louisville, Ky i, 421 : iii, 1961 

Ouachita River, Ark. and La , i, 346; ii, 1410 

Pamlico Sound, N. C, waterway to Norfolk Harbor, Va i, 223; ii, 1120 

Pascagoula River, Miss. , below mouth of Dog River r, 301 ; ir, 1305 

Pasquotank River, N. C. , waterway via i, 223; ii, 1120 

Passaic River, N. J i,161; ii, 1010 

Pass a Ix)utre, Mississippi River, sill across r, 315; ii, 1323 

Patapsco River, Md., and channel to Baltimore i, 192; n, 1067 

Patapsco River, Md.. channel to Curtis Bay i, 194; ii, 1070 

Patapsco River, M(i., harbor of Southwest Baltimore (Spring Gar- 
den) 1,194; 11,1071 

Pedee River, S. C r,239; ii, 1152 

Plaquemine Bayou, I^ i, 319; ii, 1334 

Portage I^ke, Manistee County, Mich., harbor of refuge i, 472; iir, 2174 

Portland Harbor, Me., including Back Cove i, 76, 842 

Potomat^ River Wlow Washington, D. C r, 205; ii, 1085 

Providence River, R. I .• i, 1 15, 900 

Red Hook Channel, New York Ilarljor, N. Y 1,148,974 

Rockland Harl)or, Me i, 71, 837 

Sacramento River, Cal i, 530; in, 2355 

St. Johns River, Fla. , Jacksonville to the ocean i, 265; ii, 1201 

St. Joseph Harbor, Mich i,460; in, 2141 

St. Marys River, Mich., at the falls i,487; ni,2201 

St. Marys River, Mich., Hay Lake and Neebish channels i,489; in, 2228 

Sandbeach harbor of refuge, Mich i, 480; in, 2189 

San Di^o Harbor, Cal i,521; in, 2341 

San Francisco Harbor, Cal i,526; ni,2348 

San Joaquin River, Cal. , Stockton and Mormon channels i, 529 

San Pablo Bav, Cal i,527 

San Pedro Bav, Cal i,522; in, 2342 

Saugatuck Harbor, Mich i,462; ni,2149 

Savannah Harbor, Ga i, 251 ; n, 1 177 

Savannah River, Ga. , l)etween Augusta and Savannah i, 253; n, 1182 

Seacoast defenses i, 11 

Ship channel connecting waters of the Great l^kes i, 485; in, 2197 

Ship Island I larbor, Miss. , channel to Gulfport i, 306; n, 1312 

South Chicago Harbor, 1 11. {see Calumet Harbor) i, 453; in, 2101 

Southwest Baltimore Harbor, Md., at Spring Garden i, 194; n, 1071 

Southwest Pass, Mississippi River i, 315; n, 1173, 1323 

Spring Garden, Southwest Baltimore Harbor, Md i, 194; n, 1071 

Staten Island Sound, N. Y. and N. J i,162; ii,1012 

Stockton (!hannel, San Joaquin River, Cal i, 529 

Sturgeon Bay Canal, Wis., mcluding harbor of refuge i, 441; in, 2049 

Superior Harbor, WMs ^ : i,430; in,2005 

Superior I^ke to Keweenaw Bay, Mich., waterway i, 435; in, 2030 

Tacoma Harbor, Wash i,568; in,2417 

Tennessee River, Ala., Colbert and Bee Tree shoals i, 393; n, 1712 

Tampa Bay, Fla i,275; ii, 1219 

Toledo HarlK)r, Ohio i,494; in, 2249 

Tombigl)ee River, Ala., at Demopolis i, 295, 296; n, 1289, 1290 

Trinity River, Tex., locks and dams 1,336; n, 1378 

Tug Fork, Big Sandy River, W. Va. and Ky 1,417; in, 1946 

Turners Cut, N. C, waterway via i,223; ii, 1120 

Union River, Me 1,66,831 

Vicksburg Harbor, Miss i,360; n, 1420 
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Continuing contracts— CJontinued. 

Warrior River, Ala., above Tuscaloosa i, 21)5; ii, 1285 

Warrior River, Ala., below Tuscaloosa i,296; ii, 1289, 1290 

Washita (Ouachita) River, Ark. and La i,346; ii,1410 

Waukegan Harbor, 111 i,449; in, 2075 

White River, Ark., locks and dams on upper portion i, 359; ii, 1580 

Wilmington, Cal., outer harbor i, 522; iii, 2342 

Wilmington, Del., harbor at i, 185; ii, 1053 

Winyah Bay, S. C i,241; ii,1154 

Yazoo River, Miss., at the mouth i, 350; ii, 1420 

Contracts, continuing. See Continuing contracts. 
Cooper Creek, N. J. : 

Bridge at Baird avenue, Camden i, 587 

Iniprovement of i, 180; ii, 1048 

Coosa River, Oa. and Ala: 

Improvement above East Tenn., Va. and (ia. R. R. bridee i, 291; ii, 1274 

Improvement below East Tenn., Va. and Ga. R. R. bridge., i, 291,292; ii, 1276 

Operating and care of locks and dams i, 293; ii, 1277 

Coosawattce River, Ga., improvement of i, 291 

Coos Bay, Harbor, and River, Oreg. : 

Improvement of entrance to bay and harbor i, 538; in, 2306 

Improvement of river i, 539; in, 2368 

Copper Range Railway Company, reconstruction of bridge across Portage 

Lake, Mich i,582 

Coquille River, Oreg. : 

General improvement i, 535; in, 2363 

Improvement between Coijuille and Myrtle Point i, 536; in, 2365 

Comey Bayou, La. , improvement of i, 347, 350 

Corporate city limits, improvement bv the U. S. of harborn, etc., 

within '. 1,61,62; iv,2567 

Corporations, private, improvement of navigable waters by i, 61 ; i v, 2567 

Corps of Engineers: 

Battalions of Engineers i, 38, 40, 42, 44, 607, 802, 811, 814, 818; iv, :^054 

Changes in personnel i, 3 

Engineer equipment of tr()0]>s and civilian assistants to engineer 

officers I, :«^, 44, 811, 814, 818 

Laws of 57th Conjj:re8s, Ist session, affecting the iv, 3079 

Number and distribution of otTicers i, 3 

Officers on duty in Office of the Chief of Enj^ineers i, 612 

Service of officers abroad and in the field, with troops i, 45 

Coscob Harlx)r, Conn., improvement of 1. 139, 945 

Courtableau Bayou, La. , improvement of i, 322; n, 1340 

Cowlitz River, \Vash. , improvement of i, 559; in, 2404, 2407 

Craft, water: 

See aho Dredge and Snag boats, and Wrecks. 

Rules governing running of steamboats on certain nt roams i, 580 

Craig, Pete (steamer), removal of wreck of i, 264; n, 1200 

Crawford, Irene A. B. (schooner), removal of wrei^k of i, 190; n, 1063 

Croatan Sound, N. C, improvement of waterway via i, 223; n, 1120 

Crooked (Carral^elle) River, Fla. («<»« Carrabelle bar and harbor) i, 282; ii, 1253 

Cross Creek Railroad Company, bridge of i, 582 

Crystal Cove, Winthrop, Mass., bridge at i, 586 

Crystal River, Fla., improvement of i, 278; n, 1223 

Cullana, John (schooner) , removal of wreck of i, 122, 911 

Cuml)erland County, N. J., bridge of i, 591 

Cumberlaml River, Tenn. and Ky.: 

Gauging (nee Mifigiggippi River Commission) i, 578; S., 3, 52 

Improvement above Nashville, Tenn i, 390; n, 1699 

Improvement \x^^ \, NashviUe, Tenn i, 388; ii, 1695 

Removal of H'^.^0\V^*^^^^ i,392; ii,1706 

Cumberiand Soun,i^^'k ^^ ^ t F\a.: 

Defensesof. ^> Uft. *^ i,26,727 

ImprovemenV X ''"' ''*-^*^^*» "'^^^"^ 

Improvemev!^ rvi • • ' ' . - ' ' Ir"\Wween Savannah and Femandina. . i, 262; n, 1196 

c^rtm;;r-\\^^^^^^ • ' 
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C/urrituok Oninty, N. C, bridge of i,590 

Currituck Sound, N. C, improvement of waterway via i, 224; ii, 1122 

Curtis Bay, Baltimore, Md., improvement of channel to i» 1^; n, 1070 

Cut-off, A|)alacliicola River, Fla., improvement of i, 284; ii, 1257 

Cuyahoga River, Oliio: 

Improvement of Cleveland Harbor i, 500; iii, 2209 

Rebuilding of Middh^ Seneca Street Bridge at Cleveland i, 586 

Cyj)re8S Bavou, Tex. and I-a., improvement of i, 346; if, 140i» 

Cypress T ^ke, Fla {see Kissimmee River) i, 274, 282; ii, 1217, 1225, 1239 

D. 

Daisy ( bugeye) , removal of wreck of, Carters Creek, Va i, 218; ii, 1108 

Daisy (flatl)oat), removal of wreck of, Buffalo Bavou, Tex i>342; ii, 1391 

Dalecarlia Reservoir, Washington Aqueduct, D. C i, 593; iv, 2691 

Dams. >Sre C*anals and Waterways. 
D'Arl)«niie Bayou, Ia. : 

Improvement of i, 347, 350 

Survey of (see Ouachita and Black rivers) i, 354; ii, 1435 

Darien Harbor, Cla. , improvement of i, 256; ii, 1 185 

Dartmouth, Mass., bridge of city of i, 585 

Davis Island dam, Ohio River, Pa., o})erating and care i, 407; iii, 1897 

Debris, mining, in California i, 577; iii, 2443 

Deep Creek Branch, Elizabeth River, Va., improvement of waterway 

via 1,223; ii, 1120 

Defenses, seai'oast. Sec P'ortitic^tions. 
Delaware Bay and River, N. J., Pa., and Del.: 

Defenses of i, 7, 21 , 694 

Delaware breakwater, Del., maintenance and rei)air of i, 176; ii, 1035 

Harlxir of refuge in bay, construction of i, 176; ii, 1036 

Imi)rovement of river/. i, 172; ii, 1025 

licague Island navy-yanl, harlx)r lines at i, 579; ii, 1041 

Lewes, Del., iron pier near, maintenance and repair of i, 175; ii, 10.'^ 

Marcushook, Pa., improvement of ice harbor i, 178; ii, 1045 

Waterway to Chincoteague Bav, Va., improvement of i, 188; ii, 1060 

Wrecks, removal of *. i, 178; ii, 1039, 1040 

Delaware Breakwater Harlnir, Del.: 

Maintenance and repair of breakwater i, 176; ii, 1035 

Removal of wreck i, 178; ii, 1039 

Delray, Mich. , bridge across Rouge River i, 589 

Delta Point, La. (see Mississippi River Commission) i, 578; S., 3, 31 

Dennis Creek, N. J., removal of wreck i, 190; ii, 1063 

Departments, Executive, Washington, I). C, telegraph line connecting, i, 596; iv, 2717 

Departments, militarv, reconnaissance's and explorations i, 605; iv, 3049 

Depot, Engineer....: ! 1,41,42,807,817 

Derelicts. Si't: Wrecks. 

Des Moines Rapids Canal and dry <lock, Mississippi River, opera^g and 

care i, 371; ii, 1651 

Details, technical, of engineering methotls. See Technical details. 
Detroit River. ^lich. : 

DefeiLsesJof i, 33, 759 

Improvement of i, 492; iii, 2235 

Imjirovemeut of channels in waters connecting Great Lakes i,485; in, 2197 

Survey from Detroit to I^e Erie, final report on i, 494 

Survevs. etc. {nee Northern and Northwestern I^akes) i, 598; iv, 2763 

DisapiKniring carriages i»8, 9 

Discharge measurements. See Gauging. 

Dismal Swamp Canal, Va. and N. C, improvement of waterway via . i, 223; ii, 1120 

District of Columbia. See Washington. 

Dividing Creek (I^ Trappe River), Md., improvement of i, 200; ii, 1078 

Dividing Creek, N. J. , bridge across, at town of Dividing Creek i, 591 

Division, engineei's i, 62 

Di visi(ms, engineer i,62 

Divisions, militarv, reconnaissanttes an<l explorations i, 605; iv, 3049 

Dol)oy Bar, ( Ja., improvement of i, 256; ii, 1186 

Dock lines. See Harbor linens. 

Double Bayou, Tex., improvement of i, 337; ;i, 1379 
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Echo Bay Harbor, N. Y., improvement of i, 146 

Edenton Bav, N. C, improvement of i, 225; ii, 1124 

Ed^water, N. J., removal of wreck to i, 151, 982 

Edisto, South, River, S. C. , waterway via i, 249; ii, 1171 

Eel River, Mass. («c<! Plymouth Harbor) 1,106,882 

Eighteen-mile Creek, N. Y. (see Olcott Harbor) i, 514; ni, 2322 

Eldridge (schooner), removal of wreck of i, 203; ii, 1080 

Electrical connections at fortifications i, 14, 38 

Elizabeth City, N. C, harbor lines in Pasquotank River i, 579; ii, 1127 

Elizabeth Park and Land Comfjany, bridge of i, 587 

Elizabethport, N. J. , bridge across Newark Bay to Bayonne i, 589 

Elizabeth River, N. J., improvement of i, 165, 168; ii, 1O20 

Elizabeth River, Va.: 

Bridge across Western Branch i, 587 

Improvement of Norfolk Harbor and its approaches i, 219; ii, 1111 

Iniprovement of waterway to Albemarle Sound, via Currituck 

Sound 1,224; ii, 1122 

Iniprovement of waterway to sounds of North Carolina, via Pasquotank 

River i,223; ii,1120 

Improvement of Western Branch i, 220; ii, 1113 

Removal of wretiks in Southern Branch i, 226; ii, 1126 

Elkpoint, S. Dak. (^f'g Missouri River) i,383; ir,1687 

Elk River, Md., improvement of i, 191; ii, 1066 

Elk River, W. Va.: 

Bridge near mouth of Big Otter Creek i, 587 

Improvement of i, 415; iii, 1933 

Elliott bay, Wash., bridge across waterway between Duwamish River and . i, 590 

Ellis Island, New York Harbor, N. Y. , harbor lines i, 579, 988 

Embankments i, 12, 38 

Emplacements i, 9, 10 

Emplovees as civilian assistants to engineer officers i,38 

Endicott Board i, 6 

Engineer DejK)t 1,41,42.807,817 

Engineer dinsions i, 62 

Engineer equipment of troops i, 38, 44, 811, 814, 818 

Engineering methods, technical details of. See Technical details. 

Engineer officers, civilian assistants to i, 38 

Engineers, Battalions of i, 38, 40, 42, 44, 607, 802, 811, 814, 818, iv, 3054 

Engineers, Chief of, officers on duty in Office of the i, 612 

Engineer School of Application, U. S. Army i, 39, 796 

Engineers, Corps of: 

Battalions of Engineers i, 38, JO, 42, 44, 607, 802, 811, 814, 818; i v, 3054 

Changes in personnel i,3 

Engineer eijuipment of tn)op8 and civilian assistants to engineer offi- 
cers 1, 38,44, 811 , 814, 81 8 

Laws of Fifty-seventh Congress, first seasion, affecting the iv, 3079 

Number and distribution of officers i,3 

Officers on duty in Office of the Chief of Engineers i, 612 

Service of officers abroad and in the field, with troops i,45 

Engineers, division i,62 

Engineers, The Board of i» 6, 7, 615 

Engineer troops. See Troops. 

Equipment, engineer, of troops i, 38, 44, 811, 814, 818 

Erie Basin, Bunalo, N. Y. : 

Improvement of Buffalo entrance to i»511; iii, 2313 

Improvement of l^ke Erie entrance to i, 511 

Erie Harbor, Pa. : 

Improvement of i, 507; iii, 2295 

Water levels i,602; iv,2763,3032 

Erie Lake: 

See nho Northern and Northwestern Lakes. 

Removal of wrecks i, 506; ill, 2293, 2294 

Water levels i,602; iv,2763,3032 

Escambia River, Fla., improvement of i, 290; ii, 1270 

Fiscanaha, Mich., water levels i, 602; iv, 2763, 3032 

Esopns Creek, N. Y. (see Saugerties Harbor) i, 141, 954 

Essex County, Mass., bridge of 1, 586 
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Florida East Coast Railway ComiMuiy, coiwtmctinn of bamnatHUtna, FU., 

by 1. 271; ii,1212 

FluxhinK Bay, N. Y., tinprovement of 1,156,168; 11,1005 

Footbridge acrosa Potomac River at Washington, D. C, to replace LODg 

Bridfte i,692; iv,26K 

Foreifrn poiMeaeions. Sfe Ingular Doaeeasions. 
Fore Bivcr, Mbbb. See Weymoutn River. 

Forked Deer Hiver.Teon., improvement of 1,380,387; ii, 1693 

Fortifiofttiona : 

(ife aim Technical detailfl. 

Apprnpriationa required for lU03-4,eatimateBof i,33 

Board of Kneineenn, The 1, 6, 7, 615 

Board of OrdnHiice aiid Fortification i,6 

Board on Fortifications or other Defenses (Endicott Board) i,6 

Board on Torpedo SyBtem 1, 6 

Carriages, gun and mortar 1,8,8 

ContJnuiiigcontractfl i,ll 

Dynamite batteries i,Il 

General atatement, and prt^reas of work i,8 

(iun and mortar batteries i, 6, 8, 38 

Insular poflseeaiona 1,7,37,791 

Preservation and repair of i, 12,3S 

ProjeotH 1,7 

Range and [joaition findere 1,11,38 

Search lii?lits anil elei'trical (iinneetionn 1, 14,38 

Sea walls and enihaitkmeuts 1,12,38 

Bites 1,13,38 

Submarine mi nve i,13 

Supplies for seai'oast detennea 1,12,38 

Fort Pierre,!*.l)ak, (wMiasoiiriKiver) i,882; n,1687 

Fort Point Channel, Boston, !tlaas. : 

Improvement of i, 98, 871 

Reouilding of Broailwav Bridge 1,587 

Rebuilding of Cove Street Bridge i, 588 

Fort Totten, NT Y., Engineer Depot and enmneer troops i, 42, 802, 807, 817 

FortWaahakie, Wyo., ro8<l to Buffalo Fork, Snake River i,612; iv,3075 

Fourteen FnotBaub light-house, DelawBre^y,reinovalofwreckiiear. i,178; ii,I040 

Fowler, I.ida (schooner), removal of wreck of i, 178; ii, 1040 

Fox River, Wis.: 

Brid^^> at Green Bay 1.588 

Improvement of i,449; iii,2077 

Improvement of Grefn Bay Harlior 1.440; iii,2W7 

Operating and care of locks and dame i,451; m,2080 

Frankiort Harbor, Mich., improvement of ■•473; iii, 2176 

Fremont, Wash., bridge across Puget Sound -Lake WaabingtMi Cuial i,58S 

French Broad River, Tenn., improvement of ',,. i,395; n, 1739 

Friend, Lottie K. (achooner), remo^ of wreck of 1,178; ii, 1039 

G. 

fialena RiviT, 111., operating and care of lock and dam i,372; it, 1658 

UalliiMilia, Ohio, 1™ pier («« Ohio River) 1,390; 11,1842 

Galveston and Braxos Canal, Tex., purchase of 1,337: ii, 1379 

Galveston Bay and IlarlHir, Tex.: 

DefeuseH of i, 7, JO, 752 

Examination and survey of inner harbor i,343; u, 1392,1395 

Improvement of Gal vesl<m -Texas City channel 1, 334; ii, 1372 

Improvement of liarbor 1, 332; ii. 1356 

Improvement of harbor from inner bar to FiCty-firat street ii334; ii,1371 

Improvement of waterway to Houston 1,334; ii,I374 

Improvement of West Bay i, 387, 338; ii, \A19, 1384 

Removal of wrecks i.S42; ii, 1390, 1391 

Gasconade River, Mo. : 

Bridge at-roas i,68S 

Improvement by Missouri River Commission 1,679; 8., 181,213 
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Great Salt Pond, Block Island, R. T. , iinnrovement of i, 121, 909 

(ireat Sodus Bay, N. Y., improvement oi harbor i, 516; iii, 2325 

Great South Bay, N. Y. (see Patohogue River) i, 160; ii, 1009 

Green Bay, Mich. . water levels at Eecanaba i, 602; i v, 2763, 3032 

Green Bay Harbor, Fox River, Wis. : 

Construction of bridge ^ i, 588 

Improvement of i, 440; in, 2047 

Greene County, Miss. : 

Bridge of, acroa^ Chickasahay River i, 588 

Bridge of, across I>eaf River i, 588 

Green Jacket Slioal, Providence River, R. I., removal of i, 1 15, 116, 902 

Greenleaf Bend, Mississippi River, 111., prevention of break into Cache 

River i,369; ii,1606 

Green River, Ky. : 

Improvement above mouth of Big Barren River i, 427; in, 1988 

Operating and care of locks and dams i, 427; iii, 1988 

Greenville Harbor, Miss, (see Mississippi River Commission) i, 578; S., 3, 31 

Greenwich Harbor, Conn. , improvement of i, 137, 139, 944 

Grounds, public buildings and. District of Columbia i, 596; iv, 2717 

Guam Island, defenses of i, 7 

Gulf, Colorado and Santa Fe Railway Company, bridge of i, 583 

Gulfiwrt, Miss., improvement of channel to Ship Island Harbor i, 306; ii, 1312 

Gulf States: 

Removal of water hyacinths from Florida waters i,^272; ii, 1215 

Removal of water hyacinths from Louisiana waters i, 327; ii, 1347 

Removal of water hyacinths from Texas waters i, 272, 327 

Guns: 

Batteries i, 6, 8, 38 

Carriages i, 8 

Guyandot River, W. Va. , improvement of i, 417; in, 1945 

H. 

Hackensack River, N. J., bridge at Little Ferry i, 584 

Hallsville, N. C. , removal of wreck in Northeast River i, 237 

Hampton Roads, Va. : 

Defenses of 1,7,23,710 

Improvement of i, 220; ii, 1114 

Improvement of approaches to Norfolk Harbor i, 219; u, 1111 

Hancock, Mich., bridge across Portage I^ke i, 582 

Harbor lines, establishment of ^ i, 579 

Adams Island, Hudson River, Troy, N. Y 1,579,961 

Alexandria Bay, St. Lawrence River, N. Y i, 579; in, 2338 

Atlantic Ba^in, Buttermilk Channel, Brookl vn, N. Y i, 579, 983 

Boston, Mass '. i, 579, 887 

Bowery Bay, F^st River, N. Y' 1,579,964 

Brooklyn, N. Y., Buttermilk Channel at Atlantic Basin 1,579,983 

Brooklyn,' N. Y. , nav v-yanl. East River at CV>b Dock i, 579, 966 

Buttermilk Channel, New York Harbor, N. Y i, 579, 983 

Chicago River, III., North Branch, at Chicago i, 579; in, 21 10 

Cob Dock, East River, Brooklyn navy-yard, N. Y' i, 579, 966 

(Commencement Bay, Wash '. i, 579; m, 2432 

Delaware River, Pa., at league Island navy-vard i, 579; n, 1041 

Fast River, N. Y., at Cob Dock, Brooklyn'navy-yard 1,579,966 

Fast River, N. Y. , in Bowery Bay at Stein wav i, 579, 964 

Elizabeth Citv, N. C .* i,579; n,ll?7 

Ellis Island, New York Harbor, N. Y 1,579,988 

GowanuH Bav, N. Y., Buttermilk Channel i, 679, 983 

Home8tea<l firidge. Pa. , to McKeesport i, 579; ni, 1912 

Hudson River, N. Y., at New Baltimore i, 579, 962 

Hudson River, N. Y.. at Troy 1,579,961 

Kansas City, Mo. and Kans i, 579; 8., 213 

Kill van Kull, at Shooters Island 1,579,986 

Lavaca Bay. Tex i, 579; n, 1402 

League Island navy-yard, Delaware River, Pa i, 579; ii, 1041 

McKeesport, Pa., to Homestead Bridge i, 579; ni, 1912 

Missouri River, Kansas City, Mo. and Kans i, 579; 8., 213 
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Hospital Point, Norfolk Harbor, Va. , removal of i, 219; n, 1 111 

Houghton County, Mich., bridge of i, t582 

Houghton, Mich., bridge across Portage Lake to Hancock i, 582 

Housatonic River, Conn., improvement of i, 132, 934 

Houston, Tex. , improvement of waterway to (lalveston i, 334; ii, 1374 

Howard University Reservoir, Washington, D. C i, 594; iv, 2706 

Hudson River, N. Y.: 

Improvement of i, 140, 947 

New Baltimore, harbor lines i, 579, 962 

Peekskill Bay, bridge near Peekskill i, 588 

Peekskill Harbor, improvement of i, 141, 142, 956 

Rondout Harbor, improvement of i, 141, 955 

Saugerties Harbor, improvement of i, 141, 954 

Trov, harbor lines 1,579,961 

Humboldt Harbor and Bay, Cal. , improvement of i, 533; iii, 2360 

Huntington Harl)or, N. Y., improvement of t i, 156, 157; ii, 1003 

Huron Ilarbor, Ohio, improvement of i, 498; iii, 2260 

Huron I^ake: 

See also Northern and Northwestern Lakes. 

Final report on Bur\'ey of waterway to Lake Superior i, 494 

Improvement of harlior of refuge at Sandbeach, Mich i, 480; iii, 2189 

Water levels i,602; iv, 2763, 3032 

Hyacinths, water: 

Removal of, from Florida waters i, 272; ii, 1215 

Removal of, from Louisiana waters i, 327; ii, 1347 

Removal of, from Texas waters i, 272, 327 

Hyannis, Mass. , improvement of harbor of refuge i, 108, 890 

Hydraulic mining in California i, 577; iii, 2443 

Hydraulics. See Gauging and Technical details. 
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Iberia and Vermilion Railroad Company, bridge across Bayou Vermilion, 

La 1,584 

Illinois and Mississippi Canal, 111.: 

Bridge in Bureau County i, 585 

Construction of, with revised extimate of cost of completion, i, 455; iii, 2118, 2121 

Operating and care i, 372; ii, 1656 

Illinois River, 111.: 

Imjirovement of i, 454; iii, 2113 

Operating and care of locks and dams i, 465; iii, 2115 

Index (st'hooner), removal of wreck of i,95, 865 

Indiana Chute, Falls of Ohio River, improvement of, with plan for complet* 

ing project i,421; iii, 1961, 1964 

Indianapolis, Ind., bridge across White River i, 588 

Indian River, Fla., improvement of i, 269; n, 1210 

Indian River Bay, Del., waterway via i, 188; ii, 1060 

Indian River Inlet, Fla. (see Indian River) i, 269; ii, 1210 

India Point, Pawtucket River, R. I., bridge at i, 587 

Individuals, improvement of navigable waters by ii 61; iv, 2567 

Inland waterways. See Canals and Waterways. 
Inlet«. See Rivers and harbors. 
Inner harbors. See Rivers and harbors. 
Inside routes. See Canals and Waterways. 
Insular possessions: 

Defenses of 1,7,37,791 

Improvement of Manila Harbor and Pasig River i, 608; iv, 3055 

Improvement of Pearl Harbor, Hawaii r, 534; iii, 2861 

Reconnaissances and explorations in i, 605; iv, 3050, 3062 

Ironton, Ohio, ice harl)or (see Ohio River) i, 399; n, 1842 

Island possessions. See Insular possessions. 

Isle of Wight Bay, Md. , improvement of waterway via i, 188; ii, 1060 

Isles of Shoals, \Ie., improvement of harbor at i, 79, 847 

Istokpoga Creek, Fla. (see Kissimmee River) i, 274, 282; ii, 1217, 1226, 1239 
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Kingston Station, N. Y. , bridge across Ron<lout Creek i, 586 

Kinnickinnick River, Wis. (see Milwaukee Harbor) i, 446; in, 2067 

Kissiminee I^ke and River, Fla.: 

Examination and survey i, 282; ir, 1 225, 1239 

Improvement of i, 274; ii, 1217 

Kissimmee (steamer), removal of wreek of i, 281; ii, 1225 

Knights landing, Sacramento River, Cal. , bridge at i, 586 

Kootenai River, Idaho, improvement between Bonners Ferry and interna- 
tional boun<lary i, 575; iii, 2431 

Ii. 

La Crosse Harbor, Wis. , improvement of i, 372; ii, 1660 

Laffrinier, Ira (schooner) , removal of wreck of i, 108, 886 

Lafourche Bayou, I^. , improvement of i, 318; ii, 1332 

Lagrange Bavou, Fla., improvement of i, 288; ii, 1267 

Lairange loct and dam, Illinois River, 111., operating and care i, 455; in, 2115 

Lakes, department of the, reconnaissances and explorations i, 605, 606; iv, 3049 

Lakes, Great. *SV^' (4reat Lakes. 

Lamprey River, N. H. (see Cocheco River) i, 80, 848 

L'Anguille River, Ark., improvement of i, 363, 364; n, 1590 

Laporte County, Ind. , bridge of i, 584 

T^archmont Harbor, N. Y., improvement of i, 153; n, 996 

La Trap|)e River, Md., improvement of i, 200; ii, 1078 

Lavaca Bay, Tex. , harbor lines at Port Lavaca i, 579; n, 1402 

Laws of Plftv-seventh Congress, first session, affecting Corps of Engineei)3 . . iv, 3079 
Leaf River, ^liss. : 

Bridge near Atkinsons Creek or Cochrans Ferry i, 588 

Improvement of i, 303, 305; n, 1311 

League Island navy-yard. Pa., harlx)r lines in Delaware River... i, 579; n, 1041 

Leakesville, Miss. , bridge across Chickasahay River i, 588 

Leech Lake, Minn.: 

Construction of reservoir dam i, 374 ; ii, 1672 

Operating and care of reservoir dam i, 375; n, 1675 

Legislation ofFifty-seventh Congress, first session, affecting Corps of Engi- 
neers IV, 3079 

Lehman, R. B., contract with State of Washington (sceTacoma Harbor) i,568; iii, 2417 

I^mon (yreek, N. Y. (;*<r Staten Island-New Jersey channel) i, 162; ii, 1012 

Ijcvels, water. t<ee Water-level observations. 

Levisa Fork, Big Sandy River, Ky., improvement of i, 417; in, 1946 

Lewes, Del.: 

Improvement of waterway to Chincoteague Bay, Va i, 188; ii, 1060 

Iron j)ier in Delaware Bay near, maintenance and repair of i, 175; ii, 1035 

Lewis River, Wash.: 

Bridge across i, 585 

Improvement of i, 559, 560; in, 2406, 2407 

Liberty County, Tex. , bridge acroas Trinity River in i, 583 

Lichtenfels Bros. ( barge ) , removal of wreck of i, 151 , 982 

Lighter No. 33, removal of wreck of, from Schuylkill River i, 190; ii, 1063 

Lincoln, Abraham, bronze tablet to i, 596; iv, 2717 

Little Assawaman Bay, Del. , waterway via i, 188; ii, 1060 

Little D' Arbonne Bayou, La. {see D'Arbonne) i, 350 

Little Ferry, N. J. : 

Bridge across Hackensack River at i, 584 

Bridge across OverjMick Creek at i, 587 

Little Harl)or, N. H. , improvement of harbor of refuge i, 81, 850 

Little Kanawha River, W. Va.: 

Improvement of i, 413; in, 1925 

Operating and care of lock and dam i, 413; in, 1926 

Little Mud River, Ga., improvement of waterway via i, 262; ii, 1196 

Little Narragansett Bay, R. I. and Conn, (see Pawcatuck River) i, 123, 921 

Little Pedee River, S. C, improvement of i, 237, 238; ii, 1151 

Little Pigeon River, Tenn. , improvement of i, 395, 396; ii, 1739 

Little River, I^. (see Red River) i, 343; ii, 1 405 

Little Sodus Bav, N. Y., improvement of harbor i, 516; in, 2327 

Little Tallahatcliie River, Miss, (see Tallahatchie) i, 352; ii, 1432 

Locks. See Canals and Waterways. 

Logs, loose, rules governing floatmg of, on certain streams i, 580 
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l^ne Tree Point, Cal. (w^ San Pablo Bay) i,527 

IjOnj? Bridge, Potomac River, AV'a^hington, D. C: 

Highway bridge to replace i, 582; iv, 2652 

Railroaa bridge t^) replace i, 582 

Long Island Sound, N. Y., defenses of eastern entrance i, 7, 19, 670 

LongSault Island, St. Lawrence River, N. Y., improvement at head of. i, 520; in, 2387 

Long Tom River, Greg. , improvement of i, 551 ; in, 2387 

Lorain Harbor, Ohio, improvement of i, 499; m, 2264 

i^ouisiana, removal of water hyacdnths from waters in i, 327; ii, 1347 

Louisville and Nashville Railroad Company, bridge of i, 581 

Louisville and Portland Canal, Ky. : 

Enlargement of, with plan for completing project i, 421 ; in, 1961, 1964 

Operating and care i, 424; in, 1976 

Loutre, Pass a, Mississippi River, La. : 

Closing crevasse in i, 314; n, 1322 

Constructing sill across i, 315; n, 1323 

Lower Machodoc C'reek, Va. , improvement of i, 207, 209; ii, 1091 

Lubec Channel, Me. , improvement of i, 62, 827 

Ludington Harbor, Mich., improvement of i, 470: in, 2168 

Lumberton Branch, Rancocas River, N. J., improvement of i, 179; ii, 1046 

Luzon, Northern and Southern, reconnaissance-s and explorations in depart- 

inentfl of i, 607 ; i v, 3050 

Lynn Harbor, Mass., improvement of i, 95, 867 

Lyttee, Ephraim (sloop), removal of wreck of i, 203; n, 1080 

M. 

McClellan statue, Washington, I). C i,596; iv,2717 

McClellanville, S. C, improvement of waterway to Charleston i, 246; n, 1166 

McKeesport, Pa., harbor lines in Monongahela River to Homestead 

Bridge i, 579; in, 1912 

Mackinac Straits, Mich., removal of wreck in i, 494; in, 2244 

Ma<;on Bayou, La. : 

Improvement of i, 347, 349; n, 1418 

Survey of (see Ouachita and Black rivers) i, 354; ii, 1435 

Macon, Dul.)lin and Savannah Railroad Company, bridge of i, 584 

Maggie (sloop), removal of wreck of i, 203; n, 1080 

Mahon River, Del., rt^moval of wreck 1 i, 190; n, 1063 

Maine, defenses of coast i» 7, 14, 621 

Main Ship Channel, New York Harbor, N. Y. : 

Improvement of i, 146, 969 

Removal of wreck i, 151 , 982 

Maiden River, Maws. , improvement of i, 96, 869 

Mall, the, Washington, I). C i,596; iv,2717 

Mamaroneck Harbor, N. Y., improvement of i, 152; ii, 995 

Manajiquan River, N. J., improvement of i, 171: n, 1024 

Manatee River, Fla., improvement of i, 278, 279; n, 1223 

Manchac Bavou, La., improvement of i, 31 1, 313; n, 1321 

Manchester IlarlK)r, Ma.ss., improvement of i, 90, 858 

Manila Harbor, Philippme Islands: 

Defenses of i, 7 

Improvement of i, 608; iv, 3055 

Manistee IIarl)or, Mich., improvement of i, 471 ; in, 2171 

Manitowoc Harbor, Wis., improvement of i, 444; in, 2062 

^hinokin River, Md., improvement of i, 202; n, 1079 

Mantua Creek, N. J., improvement of i, 181; n, 1048 

Maps: 

Military and other 1,605,611; iv,3049 

Northern and Northwestern Lakes i, 598; iv, 2763 

Marblehead, Mass., repair of sea wall i, 91, 860 

Marcushook, Pa. , improvement of ice harbor i, 178; n, 1045 

Marinette, Wis. (see Menominee River) i, 439; in, 2043 

Marquette Bay and Harbor, Mich. : 

Construction of harbor of refuge in bay ., i, 437; in, 2039 

Improvement of harbor i, 436; in, 2037 

Water levels i,602; iv,2763,3032 

Marthas Vineyard, x* 'IJ ' improvement ol Vineyard Haven Harbor r, 110, 893 

Mascot (steamer), >:^^;:i of wreck ot i,293; ii, 1280 
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Massachusettfl, State of: 

Bridge of, across Mystic River i, 589 

Defenses of southeaat coast i, 7, 18, 658 

Matanzas River, Fla. (nee St. Augustine Harbor) i, 269; ii, 1208 

Matawan Creek, N. J., improvement of i, 165, 166; ii, 1016 

Mattaponi River, Va., improvement of i, 214; ii, 1098 

Mattituck Harbor, N. Y., improvement of i, 155; ii, 1000 

Maumee Bay and River, Ohio: 

Bridge across river near Tole<lo i, 588 

Improvement of Toledo Harl)or i, 494; iii, 2249 

Maumee Railway Bridge Company, bridge of i, 588 

May, Ida (canal boat), removal oi wreck of i, 190; ii, 1063 

Meaford, Mass. , bridge acToss Mystic River to Somerville i, 589 

Melvina (schooner), removal of wreck of i, 190; ii, 1063 

Memorials, statues, etc. : 

In public grounds, Washington, D. C i, 596; iv, 2717 

Memorial Bridire, Washington, D. C i,591; iv,2652 

Tablet to Abraham Lincoln, Gettysbui]g Park, Pa r, 596; iv, 2717 

Memphis Harbor, Tenn. (see Mississippi River Commission) i, 578; S.,3, 31 

Menekaunee, Wis. (»e<; Menominee River) i,439; in, 2043 

Menominee Harbor and River, Mich, and Wis., improvement of i, 439; in, 2043 

Menominee River, Milwaukee, Wis. («f<? Milwaukee) i, 446; in, 2067 

Memientau River, I^., improvement of, including tributaries . . . i, 323, 324; n, 1343 

Merrill, Miss., brid^ across Pascagoula River i, 585 

Merrimac, Wis., bridge across Wisconnin River i, 585 

Merrimac River, Mass: 

Bridge between Newbury port and Salisbury i, 586 

Improvement of .* i, 84, 852 

Improvement of Newburyport Harbor i, 82, 851 

Methocls, engineering, technical details of. See Technical details. 
Mexico, Gulf of: 

Removal of water hyacinths from Florida tributaries i, 272; n, 1215 

Removal of water hyacinths from Ix)uisiana tributaries i, 327; ii, 1347 

Removal of water hyacinths from Texas tributaries i, 272, 327 

Miami, Fla. {see Bisc^ayn'e Bay) i, 271 ; ii, 1212 

Mianus River, Conn., improvement of i, 139, 945 

Michigan Central Railroad Company, bridge of i, 587 

Michigan City, Ind. : 

Bridge of Laporte County across Trail Creek i, 584 

Bridge of Michigan Central Railroad Company acToes Trail Creek i, 587 

Improvement ofinner harbor i, 457; in, 2137 

Improvement of outer harbor i, 458; in, 2137 

Michigan I^ke: 

See aho Northern and Northwestern I^kes. 

Canal to Sturgeon Bay, hnprovementof, including harbor of refuge. 1,441; iii,2049 

Canal to Sturgeon Bav, Of)erating and (iare i, 442; in, 2054 

General remarks aj>pficable to harbors on east shore in, 2135 

Water levels i, 602; iv, 2763, 3032 

Water levels on east shore, variations in i, 457 

Middlel)oro, Wareham and Buzzards Bay Street Railway Company, bridges of . i, 583 
Middle Neebish Channel, St. Marys River, Mich., improvement of.. i,489; in, 2228 

Middleport, Ohio, ice pier {see Ohio River) i, 399; n, 1842 

Middlesex County, N. J.: 

Bridge of, across Raritan River 1, 589 

Bridge of, across Wood bridge Creek i, 583 

Milan, III.: 

Construction of CAual around Rock River at i, 455: in, 21 18 

Ojierating and care of canal around Rock River at i, 372; ii, 1656 

Milfond Harlx)r, Conn., improvement of i, 131, 934 

Milford Haven, Va., improvement of harbor at i, 213; ii, 1096 

Mil^ndutt (barge) , removal of wrei^k of i, 203; ii, 1080 

Military reconnaissances and explorations i, 605; iv, 3049 

Miller Bay, Lake Winnebago, Wis. (see Fox River) i, 449; in, 2077 

Mill River, New Haven, Conn. , improvement of i, 1^, 930 

Mill River, Stamford, Conn, (see Stamford) i, 137, 138, 943 

Milwaukee Bay, Harbor, and River, Wis.: 

Bridge across North Menominee Canal at Muskego avenue 1, 588 

Bridge at Grand avenue 1,686 

/mprovement of i, 446; in, 2067 
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Mississippi River — Continuefl. 

Snag and dre<lge lx>ats aUne Missouri River, ojK'ration of i, 370; ii, 1609 

Snags and wrecks below Missouri River, removal of i, 366; ii, 1593 

South Piiss, maintenance of channel i, 316; ii, 1324 

Southwest Pass, improvement of i, 316; ir, 1 173, 1323 

Thebes, 111., bridge to Grays Point, Mo i,582 

Vicksburg Harbor, Miss., improvement of i, 350; ii, 1420 

Vidalia, La. (see Mississippi River Commission ) i, 578; S., 3, 31 

Water-level ol)servations on, including tributaries i, 578; S. , 3, 52 

Wrecks, etc. , above Missouri River, removal of i, 370; ii, 1609 

Wrecks, etc., l)elow Missouri River, removal of i, 366; ri, 1593 

Mississippi River Conmiission i, 578; S., 3, 31 

Mississippi River, Hamburg and Western Railway Comjiany, bridge of i,582 

Mississippi Sounci, Miss.: 

Defenses of i , 29, 740 

Improvement of Gulfport-Ship Island Harbor channel i, 306; ii, 1312 

Improvement of Horn Island Harbor i, 301 ; ii, 1305 

Improvement of Shij) Island Pass i, 307 

Missouri, department of the, reconnaissances and explorations.. 1,605,609; iv, 3060 
Missouri River: 

Bridge at Plattsmouth, Nebr i, 586 

Harbor lines at Kansas City, Mo. and Kans i, 579; S.,213 

Imi)rovement from Stubbs Ferry, Mont., to Sioux City, Iowa ... i,381; ii, 1687 

Improvement, surveys, etc., below Sioux City, Iowa i, 579; S., 175, 194 

Snagging upper river i, 385; ii, 1690 

Missouri lii ver Commission i, 579; S. , 175, 194 

Mobile Harbor, Ala.: 

Defenses of i, 7, 29, 740 

Improvement of i, 293; ii, 1281 

Mobile, Jackson and Kansas City Railroad Company, bridge of i, 585 

Mocca^jin River (Contentnia Creek), N. C-., improvement of i, 229; ii, 1132 

Mokelumne River, Cal., improvement of • i,529; iii,2354 

Mondego (schooner), removal of wreck of i, 108, 886 

Monomoy light, Mass., removal of wreck on Stone Horse Shoal i, 122,911,912 

Monongahela River, W. Va. and Pa. : 

Bridge at Clairton Station i, 582 

Bridge betwet'u North Charlcn>i and Rostra ver Township, Pa i, 582 

Bridge near Ferry street, Pittsburg i, 581 

Bridge at Trv street, Pittsburg i, 584 

Bridge at Port Perry, Pa i, 589 

Constniction of locks and dams between Morcant jwn and Fairmont, 

W. Va 1,401; in, 1877 

Harbor lines from llon)estead Bridge to McKeesport, Pa i,579; iii, 1912 

Improvement at I^)cks Nos. 8 and 6 i, 402; in, 1883 

Improvement of Pittsburg I larbor i, 405; iir, 1895 

Operating and c^re of locks and dams i, 404; in, 1884 

Monroe Harbor, Mich.: 

Improvement of i, 481, 482; iii, 2247 

Removal of wreck i, 506; iii, 2294 

Monroe Lake, St. Johns River, Fla. {nee Volusia Bar) i, 267; ii, 1206 

Monuments, statues, etc. : 

In public grounds, Washington, D. C i, 596; iv, 2717 

Memorial Bridge, Washington, I). C i, 591; iv, 2652 

Tablet to Abraham Lincoln, Gettysburg Park, Pa i,596; iv,2717 

Morgan Canal, Tex.: 

Improvement of (see ( ialveston ship channel) i, 334; ii, 1374 

Operating and care i, 336; ii, 1377 

Mormon channel, San Joaquin River, Cal. , improvement of i, 529 

Morris and >]ssex Railroad Company, bridge oi i, 586 

Mortar batteries i, 6, 8, 38 

Mosquito Creek Canal, S. C. (see Santee River) i, 242; ii. 1 160 

Mound City, III. (,w Ohio River) i,398; ii, 1839 

Mount Desert, Bar Harbor, Me. , constniction of breakwater ii 64, 830 

Mount Hoi:)e Bay, Mass. (see Fall River Harbor) i, 116, 903 

Mount Pleasant shore, Charleston, S. (1, improvement at i, 247; ii, 1166 

Mud Lake, 1^. (see Mennentau River) i, 323, 324; ii, 1343 

Mud River, Ga., improvement of waterway via i, 262; ii, 1196 

Mud River, S. C. (see Savannah-Beaufort channel ) i, 251; ii, 1177 
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New Jersey-Staten Inland channel: 

Improvement of i, 162; ii, 1012 

Removal of wret^k in Arthur Kill i, 177; ii, 1038 

New London Harbor, Conn. : 

Defenses of i, 19,670 

Improvement of i, 124, 923 

New Orleans and North w^eeteni Railw^ay Company, bridge of i, 582 

New Orleans IIarl)or, I a. : 

Defenses of v . - i, 7, 30, 747 

Improvement of («ee Mississippi River Commission) i,578; S., 3,31 

Newport Harlmr, R. I.: 

Defenses of i, 7, 18,658 

Harbor lines 1,579,912 

Improvement of 1,117, 904 

Removal of wre<rk i, 122, 911 

Newport River, N. C: 

Improvement of Beaufort Harbor i, 231; ii, 1 137 

Improvement of waterway between Beaufort and New River ... i,232; ii, 1138 
Improvement of waterway between Newbem and B^iufort i, 231; ii, 1136 

New River, N. C. : 

Improvement of i, 233; ii, 1139 

Improvement of waterway to Beaufort i, 232; ii, 1138 

New Roohelle, N. Y. («€<? Echo Bay Harbor) i, 146 

New Shoreham, Bloitk Island. R. I. : 

Construction of harbor of refuge i, 120, 908 

Improvement of (ireat Salt Lake Pond i, 121, 909 

Newtown Creek, N. Y., unprovement of i, 145, 960 

New Whatcom Harbor, Wasli., improvement of i, 573; iii, 2429 

New York Central and Hmlson River Railroad Company: 

Bridge of, across Chaumont River, N. Y i, 590 

Bridge of, across 0\'erpeck Creek, N. J i, 587 

Bridge of, across Peekskill Bay, N. Y i, 588 

Bridge of, a<;ross Rondout Cre«k, N. Y i, 586 

New York Harlwr, N. Y.: 

Ambrose Channel, improvement of i, 146, 969 

Arthur Kill, improvement of i, 162; ii, 1012 

Arthur Kill, removal of wreck i, 177; ii, 1038 

Atlantic I^in, Buttennilk Channel, Brooklyn, harbor lines 1,579,983 

iiay Ridge Channel, improvement of i, 148, 974 

Bayside Channel, improvement of i, 146, 969 

Bowery Bay, East River at Steinway, harbor lines i, 579, 964 

Bronx River, improvement of i, 154; ii, 998 

Bronx River, removal of wreck i, 178; ii, 1039 

Brcx>kly n, harlx)r lines in Buttermilk Channel at Atlantic Basin i, 579, 983 

Brooklyn, harbor lines at Cob Dock, liavy-yard. East River i, 579, 966 

Buttermilk Channel, harbor lines at Atlantic Basin i, 579, 983 

Buttermilk Channel, impn)vement of i, 149, 976 

Cob Dock, li^t River, Brooklyn, harbor lines i, 579, 966 

Coney Island Creek, alteration of West End Bridge i, 590 

Defenses of 1,7,20,679 

Dutch Kills Cret»k, bridge across i, 587 

East ( AmbroHi* ) (channel, improvement of i, 146, 969 

East Chester Cret^k, improvement of i, 154, 155; ii," 999 

Vast River, harlx^r lines in liowery Bav at Steinway i, 579, 964 

East River, harbor linos at Cob Dock, Brooklyn navy-yard i, 579, 966 

F^st River, improvement of i, 143, 957 

Ellis Island, harlM)r lines 1,579,988 

Flushing Bay, improvement of i, 156, 158; ii, 1005 

Fort Totten, Engineer DeiJot and engineer troops i, 42, 802, 807, 817 

Gedney Channel, improvement of i, 146, 969 

Governors Island, enlargement of i, 150, 978 

Governors Island, removal of wreck i, 151, 982 

Gowanus Bay, harlx>r lines in Buttermilk Chamiel at Atlantic E^Bysin. 1,579,983 

Gowanus Bay, removal of wre<!k in Red Hook Channel 1,151,982 

( iowanus Bay and Canal, improvement of i, 148, 974 

< lowanus Creek channel, improvement oi.l 1, 160, 977 

1 larlem River, improvement of i, 144, 969 

Hell Gate, East River, imorovement of 1,148,957 
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North F'ork, Keiitiick v River, K v. , bridge l)olow Jackson i, 589 

North Fork, Skagit River, Wash', (wc Piiget Sound) i,565; iii,2414 

North I^andiii^ River, Va. and N. C, improvement of waterway via. i, 224; ii, 1122 

North M«»nominee Canal, Milwaukee, Wis. , brid^ across i, 588 

North (Tolomato) River, Fla. [sfcf^t Aupustine Harbor) i,269; ii, 1208 

North River, N. C , iuipr* )vement of waterway via i, 224; ii, 1 122 

North River, Wa.-h. {sr,^ Willapa liiver ) i, 562; in, 2409 

North Tonawanda, \. Y. (^/r Tonawanda) i»512; in, 2314 

Norwalk Harbor, Conn., improvement of i, 137, SMO 

Noxubee River, Mi^iH., improvement of i, 301; ii, 1304 

O. 

Oak Creek, Win. (m- South Milwaukee Harlwr) i, 447; in, 2070 

Oakland Harbor, Cal.: 

Defenses of Han Francisco i, 7, 34, 762 

Improvement of i, 627; in, 2349 

Oak Orchard Uarlnjr, N. Y., improvement of i, 513, 514; in, 2321 

Obion River, Tenn., improvement of i, 386; ii, 1693 

Occo<iuan Creek, Va., improvement of i, 207; ii, 1090 

Ocmul^ee River, (Ja., improvement of i, 259; ii, 1191 

Oconee River, (ia. : 

Bri<lge at Dublin i, 584 

Improvement of i, 258; ii, 1189 

Oconto Harbor, Wis., improvement of i, 439; in, 2046 

Ocracoke Inlet, N. C. , improvement of i, 226; ii, 1 129 

Office of the Chief of Knginet^rs, otticers on duty in i, 612 

Officers, engineer, civilian assistants to i, 38 

Officers of the Corps of Engineers. See Corps of Engineers. 

Ogdensburg Harbor, N. Y., improvement of i, 519; in, 2335 

Ohio River: 

Bridge at Mingo Junction i, 582 

Davis Island dam. Pa., oiK^rating and care i, 407; in, 1897 

Falls at Louisville, Ky., improvement of, with plan for completing 

project 1,421; iii, 1961, 19W 

Final report on survev from Marietta, Ohio, to mouth of Big Miami 

River * '. i,400; ii, 1867 

Gauging {,ste Mississippi River Commission) i, 578; 8., 3, 52 

(ieneral improvement from Pittsburg to the moutli i, 398; ii, 181^ 

Ice piers i,399; n,1842 

Indiana Chute, l^)uisville, Kv., improvement of, with plan for complete 

ing project .* i, 421; ni, 1961, 1964 

I»ck and Dam No. 37, constniction of i, 399; ii, 1864 

Louisville an<i Portlaml Canal, Kv., enlargement of, witli plan for com- 
pleting project ^ '. I, 421; ill, 1961, 1964 

Ix)ui8vilTe and Portland Canal, Ky., o{)erating and trare i, 424; in, 1976 

Movable dams, construction of i, 410; in, 1919 

Pittsburg 1 iarlKjr, Pa., improvement of i, 405; in, 1895 

Snag boat, operation of i, 400; ii, 1864 

Okanogan River, Wash. , improvement of i, 574; in, 2429, 2431 

Okaw ( Kaskaskia ) River, 1 11., bridge in Randolph County i, 583 

Okecholx'e I.ake, Fla. [see Kissimmee River) /. i, 282; n, 1217, 1225, 1239 

Oklawaha River, Fla., improvement of i, 268; n, 1207 

Olcott Harbor, N. Y., improvement of i, 514; in, 2322 

Old Tampa Bay, Fla. (;<t'^ Tarn i>a Bay) 1.275; ii, 1219 

Olympia Harbor, Wash., improvement of i, 567; in, 2416 

Onst^t, Mass. , bridge across Swifts River i, 583 

Ontario Lake: 

Sf'c aho Northern and Northwestern I-Akes. 

Water levels , i,602; iv, 2763, 3032 

Ontonagon I larbor, Mich., improvement of 1, 434; in, 2028 

Oostenaula River, (la. , improvement of i.. 291 

Orange, Tex., furnishing of funds bv citizens of, for Sabine I-Ake chan- 
nel *. 1,328; 11,1347 

Orange Mills Flats, St. Johns River, Fla., improvement at i,266; 11,1205 

Orange River, Fla., improvement of i,274; ii, 1218 

Oranoken Creek, N. .1., bridge at Beaver Dam 1,686 

Ordnance. See Fortifications. 
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Osage River, Mo. : 

Bridge acrot?« i, 585 

Improvement by Missouri River Commission i, 579; »S., 181, 212 

Oswego Harbor, N. Y.: 

Improvement of .' i, 517: m, 21)80 

Water levels i, (i02; iv, 27as, 3032 

Otter Creek, Vt., improvement of i, 93, 8H2 

Otter Tail l^ake and River, Minn., survey of i, 380; ii, Ui^i 

Ouachita River, Ark. and La.: 

Final reiM)rt on survey i, 354; ii, 1435 

Improvement of .* i,346; ii, 1410 

Overpeck Creek, N. J. : 

6ridge at Little Ferry i, 587 

Bridge at Ridgelield i, 584 

P. 

Pagan River, Va. , improvement of i, 221 ; ii, 1 1 16 

Pamlico River, N. C, improvement of i, 228; ii, 1 131 

Pamlico Sound, N. C, improvement of waterway to Norfolk, Va i,223; ii, 1120 

Pamunkev River, Va. , improvement of i, 215; it. 1 Of >9 

Parks, public: 

District of Columbia, improvement and care i, 596; iv, 271 7 

Gettysburg, Pa., l>ronze tablet to Abraham Lincoln i, 596; iv, 2717 

Yellowstone National Park, improvement, etc i, 604; iv, 3033 

Pascai^oula River, Miss.: 

Bridge at Merrill i, 585 

Improvement above mouth of Dog River i, 303; ii, 1309 

Improvement below mouth of Dog River i, 301; ii, 1305 

Pasig River, Manila, P. I. , improvement of i, 608; iv, 3055 

Pasquotank River, N. C. : 

Bridge across i, 587 

Harbor line« at P:iizabeth City i,579; ii, 1127 

Improvement of waterway via i, 223; ii, 1 120 

Passaic River, N. J.: 

Bridge at Newark i, 586 

Improvement of i, 161; ii, 1010 

Pass a Loutre, Mississippi River, La. : 

Closing crevasse in i, 314; ii, 1322 

Constructing sill across i, 315; ii, 1323 

Passenger bridge across Potomac River at Washington, I). C, to replace 

Ix)ng Bridge i,592; iv,2652 

Patapsco River, Md. : 

Defenses of Baltimore i, 7, 22, 699 

Improvement of, and channel to Baltimore i, 192; ii, 1067 

Improvement of channel to Curtis Bay i, 194; ii, 1070 

Improvement of harbor at Southwest Baltimore (Spring Garden) . i, 194; ii, 1071 

Patchogue River, N. Y. , improvement of i, 160; ii, 1009 

Patuxent River, Md. , improvement of i, 206; ii, 1088 

Pawcatuck River, R. I. and Conn. , improvement of i, 1 23, 921 

Pawpaw River, ^lich. : 

Alteration of bri<lges near Benton Harbor i, 590, 591 

Improvement of St. Joseph Harbor i, 460; iii, 2141 

Pawtucket River, R. I.: 

Bridge at India Point, Pro\idence i, 587 

I mprovement of i,lH, 899 

Peace Creek, Fla. {ffee Charlotte Harbor) i, 274; ii, 1218 

Peacoi*k*s log landing, Chipola River, Fla. , bridge at i, 586 

Pearl Harbor, Hawaii: 

Defenses of i, 7 

Improvement of i,534; in, 2361 

Pearl River, Miss. : 

See also East Pearl River. 

Carthage to Jaelcji :^T,rovement from i,309; ii,1315 

Edinbuig to Caw^^' improvement irom i,309; ii, 1316 

Rockport, imn^^hag^» ; l^low i,308; ii,1314 

Pedee rivere, S. C f^VplUe^^ 

Improvemexi/ * ^^\ee i, 237, 238; ii, 1151 

Improveme/ii: ^t . Aa F^ll. ^" i,239; ii,1152 
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Peekskill Bay and Harbor, N. Y. : 

Improvement of harbor i»141, 142, 956 

Reconstruction of bridge i, 588 

Pend Oreille River, Wash., improvement of i, 574; in, 2430, 2431 

Pennsylvania Railroad Company: » 

See also Baltimore and Potomac Railroad. 

Bridge of, across Monongahela River at Try street, Pittsburg, Pa i, 584 

Bridge of, across Monongahela River at Port Perry, Pa i, 589 

Penobscot River, Me.: 

Defenses of i, 7, 14, 621 

Inipn)vement of i» 68, 834 

Inij)r(>vement of Bucksport Harbor i, 70, 836 

Pensacola HarlK>r, Fla. : 

Defenst^sof 1,7,28,735 

Improvement of i, 288; ii, 1267 

Pent water Harlwr, Mich., improvement of i, 468, 469; iii, 2166 

Ptjqiionnock River, Conn, (ner Bridgeport Harbor) i, 133, 937 

Pere Marquette Lake, Mich, {ace Ludmgton Harbor) i, 470; in, 2168 

Pere Marquette Railroad Company: 

Bridge of, across Grand River at Grand Rapids, Mich i, 590 

liridge of, a<T0S8 Kalamazoo River at Allegan, Mich i, 585 

Bridges of, across Pawpaw River, near Benton Harbor, Mich i,591 

Peniianc^nt ai)propriations lor certain river and harbor works i, 61 

Perry, I^i. , bridge across Bayou Vermilion i, 586 

PersonH, private, iinj)rovement of navigable waters by i, 61 ; iv, 2567 

Perth Amboy, N. J. : 

Bridge across Raritan River i, 589 

liridge across Woodbridge Creek i, 583 

Petaluma Creek, Cal. , improvement of i, 532; in, 2358 

Petoskev Harbor, Mich., improvement of i, 476; ni, 2180 

Philadelphia, Pa.: 

Bridge a<T08s Schuylkill River at Passyunk avenue i, 58<> 

Defenses of Delaware River i» 7, 21, 694 

HarlK)r lines in Delaware River at League Island navy-yard i, 579; ii, 1041 

Improvement of Delaware River at i, 172; ii, 1025 

Removal of wreck in Delaware River at Tacony i, 178; ii, 1040 

Removal of wrecks in Schuylkill River i, 190; ii, 106.*> 

Philippine Islands: 

Defenses of Manila i, 7 

Militarv reconnaissances and explorations, and improvement of Manila 

HarlJor and Pasig River 1,605,606,608; iv,3050,3055 

Phillips, W. K. ( steamer) , removal of wreck of i, 392; ii, 1 706 

Piankatank River, Va., removal of wreck i, 218; ii, llOS 

Pierce County, Wash., bridge across Puyallup River in i, 584 

Pierhead lines. aSVt Harbor lines. 

Pierre, S. Dak. (y<r Missouri River) i,382; ii, 1687 

Pierre, Fort, S. I )ak . (n< /■ M issouri River) i, 382; ii, 1687 

Pigeon Bayous, La., improvement of i,319; ii, 1334 

Pike Creek, \\' is. {nee Kenosha Harlx)r) i, 448; lu, 2073 

Pine Island Sound, Fla. (/»t'6J Charlotte Harbor) i, 274; ii, 1218 

Pine l^ke and River (Charlevoix County), Mich, (see Charlevoix Har- 
bor) 1,474; 111,2178 

Pine River (St. Clair County), Mich., improvement of i, 484; in, 2194 

Pine River, Minn.: 

Const ruction of reser\X)ir dam i, 374; ii, 1672 

Operatinji an<l care of reservoir dam i, 375; ii, 1675 

Pinole Point, Cal. [m: San Pablo Bay) i,527 

Pittsburg an<l Manstield Railroad Company, bridge of i, 581 

Pittsburg Harbor, Pa.: 

Bridge acn >ss Monongahela River at Ferry street i, 581 

Bridge a(T( )ss Monongahela River at Try street i, 584 

HarlK)r lines in Monongahela River from Home^^tead Bridge to McKees- 

IM^rt 1,579; in, 1912 

Improvement of i, 405; ni, 1895 

Operating and care of Davis Island dam, Ohio River i, 407; in, 1897 

Plaquemine Bavou, I^. , improvement of i, 319; ii, 1334 

Plattsburg Harbor, N. Y., improvement of 1,93,863 

Plattsmouth, Nebr., bridge across Missouri River 1,586 
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« 

Potomac River: 

See also Washington, D. C. 

Aqueduct Bridjre, Washington, I). C, repair of i,691; rv, 2651 

Defenses of Washington, D. C i, 7, 23, 7(U 

Highway bridge at Washington, D. C, to replace Long Bridge . . i, 592; iv, 2H52 

Improvement at Washington, D. ( - i, 203; u, lOSl 

Improvement below W^ashington, 1). C i, 205; ii, 10S5 

Improvement of Eastern Branch ( Anacostia River) i, 206; ii, 1087 

Memorial Bridge, Washington, D. C i, 591 ; iv, 2652 

Railroad bridge at W^ashington, D. C, to replace Lor.g Bridgt> i, 582 

Powow River, Mass., improvement of i, 85, 854 

Preliminary examinations of rivers and harbors, re<]uired to lje made by act 

of 1902 1,62 

Printing Ottice, Government, Washington, D. C. : 

Construction of new building for i, 611 ; iv, 3065 

Telegraph line i,596; iv,2717 

Private corporations, improvement of navigable waters by ii 61; iv, 2567 

Project**. See Rivers ana harbors. 

Providence Harbor and River, R. I: 

Bridge at India Point, Pawtucket River i, 587 

Improvement of i, 115, 900 

Improvement of Pawtucket River 1. 1 14, 899 

Removal of Green Jacket Shoal 1,115,116,902 

Provincetown Harbor, Mass. , improvement of i, 106, 107, 884 

Public buildings and grounds, District of Columbia i, 596; iv, 2717 

PubUc parks, i^'e Parks. 

Puget Sound, Wash. : 

Bridge at Fremont, across waterway to lakes Union and Washington . . i, 58S 
Bridge at Fremont avenue, Seattle, across waterway to lakes Union and 

Washington i, 589 

Defenses of i, 7, 36, 784 

Improvement of, and tributaries i, 565; in, 2414 

Improvement of waterwav to lakes Union and Washington, with esti- 
mate of cost of increasefi dimensions i, 568; iii, 2417, 2419 

Purification of water supply of W^ashington, D. C i, 596; nr, 2712 

Put in Bav, Lake Krie, removal of wreck near i, 506; in, 2293 

Puyallup River, Wash.: 

Briage in Pierce County i,584 

Improvement of («e€ Puget Sound) i,565; in,2414 

Improvement of Tacoma Harbor i,568; in, 2417 

Q. 

Queenstown Harbor, Md., improvement of i, 195; n, 1072 

Quincy, 111.: 

Bridge across Mississippi River i,583 

Improvement of Mississippi River at i,370; ii, 1618 

Quincy, Ma.ss. , bridge across Weymouth Fore River i, 584 

Quiimipiac River, New Haven, Conn., improvement of 1,128,930 

Quitman County, Miss. , bridge across Coldwater River i, 585 

R. 

Raccoon Creek, N. J., improvement of i»184; ii, 1053 

Racine Harbor, Wis., improvement of i>^7; m, 2071 

Rafts, rules governing running of, on certain streams i, 580 

Railway, ])oat, Columbia River, Greg, and Wash i, 546; iii, 2376 

Railwav bridge a(!ros8 Potomac River at Washington, D. C, to replace Long 

Bridge i,582 

Raisin River, Mich. (8<'6 Monroe Harbor) 1,481,482; in, 2247 

Ranald (steamship), removal of wreck of i, 190; n, 1062 

Rancocas River, Is. J.: 

Improvement of i, 179; n, 1046 

Removal of wreck i, 190; n, 1063 

Randolph County, 111. , bridge across Kaskaskia River in i, 583 

Range and position finders i, 11, 38 

Rappahannock River, Va. , improvement of i, 211 ; n, 1093 
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Rivers and harbors — Continued. 

Rules governing running of loose logs, steamboats, and rafts on certain 

streams i, 580 

Status of works i, 61 

Roads: 

Fort AVashakie, Wyo., to Buffalo Fork, Snake River i, 612; iv, 3075 

In military divisions and departments i, 605; iv, 3049 

Yellowstone National Park i,604; iv,30:i3 

Roanoke River, N. C, imj^rovement of i, 225; ii, 1125 

Rochambeau statue, VVashington, D. C i, 596; iv, 2717 

Rockhall Harbor, Md., improvement of i, 195; ii, 1071 

Rockhaven, N. Dak., ice harbor (see Missouri River) i, 385; ii, 1687 

Rockland Harbor, Me., improvement of i, 71, 837 

Rock port, Mass.: 

Construction of harbor of refuge in Sandy Bay i, 85, 854 

Improvement of harbor ii 87, 856 

Rock River, 111.: 

Conirtruction of canal around i, 455; iii, 2118 

Operating and care of canal around i, 372; ii, 1656 

Rogers, Peter A. (canal boat), removal of wreck of i, 190; ii, 1063 

Romerly Marsh, Ga. , improvement of waterway via i, 262; ii, 1 196 

Rondout Creek and Harbor, N. Y. : 

Bridge near Kingston Station i, 586 

Improvement of liarbor i, 141, 955 

Root River, Wis. (^see Racine Harbor) i, 447; iii, 2071 

Rostra ver Township, Pa. , bridge across Monongahela River i, 582 

Rouge River, Mich. : 

Bridge at Delray i, 589 

Improvement of i, 481 ; in, 2192 

Rough River, Ky. : 

improvement of i, 428; in, 199S 

Oi)erating and care of lock and dam i, 428; in, 1999 

Rules and regulations: 

For navigation of canals, etc i, 580 

For Oldening of drawbridges i, 581 

For running of loose logs, steamboats, and rafta on certain streams i, 580 

Runyans Creek, N. C. , bridge across i. 584 

S. 

Sabine Lake, Pass, and River, Tex. : 

Connection with Port Arthur Canal i, 328; ii, 1347 

Defenses of 1,7,30,747 

Improvement of mouth of river and of channel through lake i, 328; ii, 1347 

Improvement of river i, 329; n, 1348 

Improvement of Sabine Pass Harl)or i, 330; ii, 1349 

Sack raits, rules governing running of, on certain streams i, 580 

Saco Iii ver, Me. , improvement of i, 77, 845 

Sacramento River, Cal.: 

Bridge at Knights landing i, 586 

Improvement of i, 530; in, 2355 

Imj »rovement of, by California Debris Commission i, 577; in, 2443 

Sag Harlx)r, N. Y., improvement at i, 156, 159 

Saginaw Harbor and River, Mich.: 

Bridge at Genessee avenue, Saginaw i, 589 

Improvement of river i, 478; in, 2186 

St. Augustine Harbor, Fla. : 

Defenses of 1,26,728 

Improvement of 1, 269; n, 1208 

St. Clair Canal an<l River, Mich.: 

Improvement of i, 491 ; in, 2233 

Improvement of channels in waters connecting the Great Lakes, i, 485; in, 2197 

Operating and care of canal i, 492; in, 2234 

Removal of wreck i, 494; in, 2244, 2245 

Surveys, etc. [see Northern and Northwestern Lakes ) i, 598; iv, 2763 

St. Clair Terminal Railroad Companv, bridge of i, 582 

St. Croix Lake and River, Wis. and Si inn., improvement of i, 376; ii, 167S 
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St. Francds River, Ark. and Mo. : 

Gauging {see MiEeissippi River Commiseion) i, 678; S. , 3, 62 

Improvement of, in Arkansas i, 363; ii, 1588, 1590 

Improvement of, in Missouri i, 365; ii, 1591 

St. George Sound, Fla. (see Carrabelle bar and harbor) i, 282; ii, 1253 

St. Johns River, Fla. : 

Defenses of 1,7,26,728 

Improvement between Jacksonville and the ocean i, 265; ii, 1201 

Improvement between Jacksonville and Palatka, including Orange Mills 

Flats 1,266; ii, 1205 

Improvement of Volusia Bar, and between Volusia Bar and Lake 
Monroe i,267; ii,1206 

St. Joseph Harbor and River, Mich. : 

Improvement of harbor i, 460; iii, 2141 

Improvement of river i, 460, 461 ; in, 2143 

St. Lawrence River, N. Y. : 

Alexandria Bay, harbor lines i, 579; iii, 2338 

Cape Vincent Harbor, improvement of i, 518; in, 2332 

Defenses of 1,7,33,759 

Long Sault Island, improvement at head of i, 520; in, 2337 

Ogdensburg Harbor, improvement. of i, 519; in, 2335 

Ogdensburg to foot of I^ke Ontario, removal of shoals i, 519; in, 2334 

St. Louis Bay and River, Minn, and Wis. (see Duluth Harbor) i, 430; in, 2005 

St. Louis Harbor, Mo., improvement of i,368; n, 1604 

St. Louis, Kansas City and Colorado Railroad Company: 

Bridge of, across Gasconade River '. i, 683 

Bridge of, across Osage River i, 585 

St. Louis Valley Railway, bridge of i, 583 

St. Marys River and St. Marys Falls Canal, Mich. : 

Commercial statistics i, 488; in, 2217 

Improvement of channels in waters connecting the Great Lakes, i, 485; in, 2197 

Improvement of Hay Lake and Neebish channels i, 489; in, 2228 

Improvement of river at the falls i, 487; in, 2201 

Operating and care of canal i, 488; in, 2215 

Removal of wreck i, 494; in, 2244 

Surveys, etc. (see Northern and Northwestern I^kes) i, 598; iv, 2763 

Survey of, final report on i, 494 

St. Peter (steamer), removal of wreck of ... , i, 237 

St. Peters River, Minn. See Minnesota River. 

Sakonnet River, R. I., increasing width and depth of drawop>ening in Stone 

Bridge r, 113, 898 

Saline River, Ark., survey of (see Ouachita and Black rivers) i, J^vl; n, 14;i5 

Salisburv, Mass. , bridge across Merrimac River i, 586 

Salmon bay. Wash., improvement of waterway via i, 568; in, 2417, 2419 

Sampit River (Georgetown Harbor), S. C. (see Winyah Bay) i, 241 ; n, 1154 

San Antonio estuar>', Cal. (see Oakland Harbor) . . .' i, 527; in, 2349 

Sandbeach, Mich. : " 

Improvement of harlx)r of refuge i, 480; in, 2189 

Water levels i,602; iv, 2763, :i032 

San Diego HarlK)r, Cal.; 

Defenses of i, 7, :i4, 760 

Improvement of i, 521 ; in, 2341 

Sandusky Harbor, Ohio, improvement of i, 496; in, 2257 

Sandwich Islands. See Hawaiian Islands. 

Sandy Bay, Cape Ann, Ma^s.: 

Construction of harbor of refuge i, 85, 854 

Improvement of Rockport Harboi i, 87, 856 

Sandy I^ke, Minn.: 

Construction of reservoir dam i, 374; n, 1672 

0|>erating and care of reservoir dam ij 375; n, 1675 

Sandy Point light-house, Chesapeal^e Bay, removal oi wreck off i, 203; u, 1080 

San Francisco Bay and Harbor, Cal • - .. , -ao 

Defenses of ** i,i,.54,<ttz 

Improvement of Vhainel b^ti: ' n '^^^^ ^^ VLaiquinee aiu\ the Golden 

^ ^'a^« , ^^ ....... ^^ .- ;V2W- 111 2348 

Improvement r^#'*-'il^r '*x ^' 'to-' 'oo,?. 

Improveme- ^^^-•'^^-'-*-^- i,52i; m,2-A49 
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Sanitary District of Chicago, 111.: 

Bridge of, across Soutli Branch, Chicago River, at Loomis Street i, 589 

Connection of Chicago River with drainage canal i, 580 

San Jacinto River, Tex. [see Galveston ship channel) i, 334; ii, 1374 

Siin Joaquin River, Cal. : 

Improvement of i, 528; iii, 2352 

Improvement of, by California Debris Commission i, 577; iii, 2443 

Improvement of Stockton and Mormon channels i, 52iJ 

San Juan, P. R., defenses of i, 7, 37, 791 

San Leandro Bay, Cal. (see Oakland Harlior) i, 527; in, 2349 

San Luis Obispo Harbor, Cal., improvement of i, 524; iii, 2345 

San Pablo Bay, Cal., improvement of i, 527 

San Pedro Bay and Harlwr, Cal. : 

Construction of di^|)-water harbor i, 522; iii, 2342 

Improvement of Wilmington inner harbor i, 523; iii, 2344 

Removal of wreck in inner harbor i, 525; in, 2346 

Santee River, S. C, improvement of i, 242; ii, 1160 

Sarasota Bay, Fla., improvement of i, 275; ii, 1218 

Saugatuck Kiver, Conn., improvement of i, 136, 939 

Saugatuck Harbor, Mich., improvement of i, 462; in, 2149 

Saugerties Harbor, N. Y . , improvement of i, 141, 954 

Saugus River, Mass. (nee Lynn Harbor) i, 95, 867 

Sauk River, Wis. {see Port Washington Harbor) i, 445; in, 2065 

Sault Ste. Marie, Mich.: 

See also St. Marys River. 

Commerce passing canals at i, 488; in, 2217 

Water levels i,(«)2; iv, 2763, 3032 

Saiisal Creek, Cal. {ste Oakland Harbor) i, 527; in, 2349 

Savannah Harlx)rand River, (ia. : 

Bridge l)elow Augusta i, 591 

Defenses of 1,7,26,727 

Improvement of harlwr i, 251; ii, 1177 

Improvement of river above Augusta i, 255; ii, 1184 

Improvement of river between Augusta and Savannah i, 253; ii, 1182 

Improvementof waterway to Beaufort, S. C. (^feSavannah Harbor) . i, 251 ; ii, 1177 

Improvement of waterway to Fernandina, Fla i, 262; ii, 1196 

Removal of wreck at Twiggs Bar i, 2tJ4; ii, 1200 

Savville, N. Y. , improvement of Browns Creek i, 159; ii, 1008 

School of Application, Engineer i,39, 796 

Schuvlkill River, Pa.: 

firidge at Passyunk avenue, Philadelphia i, 586 

Removal of wrecks i, 190; ii, 1063 

Scituate Harbor, Mass. , im{)rovement of i, 104, 880 

Scupi)ernong River, N. C. , improvement of i, 226 

Seacoast defenses. See Fortifications. 

Searchlights 1,14,38 

Seattle, Wash. : 

Bridge across Canal Wat<»rway i, 584 

Bridge across Duwamish River near i, 584, 585 

Bridge across East Waterway i, 590 

Bridge at Fremont across route of Puget Sound-Lake Washington 

waterwav i, 588 

Bridge of Seattle Electric Company across Lake Union i, 684, 585 

Bridge of city of, across Lake t^nion at Hester avenue i, 589 

Waterway from Puget Sound to Lake Washington, improvement of, with 

estimate of cost of increased dimensions i, 568; in, 2417, 2419 

Seattle and Montana Railroad Company, bridge of i, 585 

Seattle and San FranciscHi Railroad and Navigation Company, bridge of i, 590 

Seattle Electric Company: 

Bridges of, across Duwamish River, near Seattle, and across Lake Union, 

at Seattle, Wash i,584 

Bridge of, across route of Puget Sound-l^ke Washington Canal at Seattle, 

Wash 1,589 

Stiattle-Tacoma Railway Company, bridge of i, 584 

Seattle-Tacoma lntenirl)an Railway, bridges of i, 584 

Sea walls i, 12, 38 

Si'bewaing River, Mich. , improvement of i, 479; in, 2187 

Secretary Creek ( Warwick River) , M<1., improvement of i, 195, 198; ii, 1076 
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South Edisto River, S. C, waterway via i, 249; ii, 1171 

Southern Branch, Elizabeth River, Va.: 

Improvement of Norfolk Harbor and its approsichee i,219; ir, 1111 

Improvement of waterway to Albemarle Sound, via Currituck 

Sound 1,224; ii, 1122 

Improvement of waterway to sounds of North Carolina, via Pasquotank 

River i,223: ii,1120 

Removal of wrecks in i, 226; ii, 112<> 

Southern Illinois and Missouri Brid^ Company, bridge of i, 582 

Southern Missouri and Arkansas Railroad Company, bridge of i, 582 

Southern Pacific Company: 

Bridge of, across naybu Vermilion, La i, 584 

Bridge of, across Napa River, Cal i,58<> 

Bridge of, across Sacramento River, Cal i, 58^ 

South Haven Harbor, Mich. , improvement of i, 462; iii, 2146 

South Kingston, R. I.: 

Construction of Point Judith harbor of refuge i, 119, 906 

Improvement of entrance to Point Judith Pond i»120, 907 

Removal of wreck in Point Judith Harbor i, 122, 912 

South Mills, N. C, removal of wreck in Turners Cut i>226; ii, 1126 

South Milwaukee Harbor, Wis., improvement of i,447; iii, 2070 

South Norwalk Harbor, Conn, {we Norwalk) i, 137, 940 

South Pass, Mississippi River, I^., maintenance of channel i,316; ii, 1324 

Southport Harbor, Conn. , improvement of i, 137, 138, 943 

South River, N. J., improvement of i, 165, 167; ii, 1019 

Southwest Baltimore, Md. , improvement of harbor of i, 194; ii, 1071 

Southwest Pass, Mississippi River, I^., iinprovement of i,315; ii, 1173, 132li 

Sparrows Point, Md. , briage across Bear Cfreek i, 588 

Springdale, Pa., construction of lock and dam in Allegheny River, with 

revisiMi estimate of cost i, 408; hi, 1900, 1901 

Spring Garden, Baltimore, Md., improvement of harbor at i» 194; ii, 1071 

Spuy ten Duy vil Creek, N. Y. (see Iiarlem River) i, 144, 95'» 

Sipian (Manasquan) River, N. J., improvement of i, 171; ii, 102^ 

Stage Harbor, Mass. ( see Chatham Harbor ) i, 107, 88.> 

Stamford Harbor, Conn., improvement of i, 137, 138, 94.> 

Staten Island-New Jersev Channel, N. Y. and N. J i, 162; ii, 1012 

Staten Island Sound (Arthur Kill), N. Y. and N. J.; 

Improvement of i|162; ii, 1012 

Removal of wreck i,177; ii, 103>< 

Statistics of commerce, Sault Ste. Marie canals, Mich i, 488; iii, 2217 

Statues, memorials, etc.: 

In public grounds, Washington, I). C i, 596; iv, 2717 

Memorial Bridjre, Wtishington, I). C i, 591; iv, 2652 

Tablet to Abraham Liucolu, Gettysburg Park, Pa i, 596; rv, 2717 

Steaml>oat8: 

Sre filso Dredge and Snag boats, and Wrecks. 

RuleH governing running of, on certain streams i, 580 

Steinway, N. Y., harbor lines in Bowery Bav, East River 1,579,964 

Stilaguainish River, Wash, {see Puget Sound) i, 565; iii, 2414 

Stillwater Harbor, Minn. (mSt. Croix River) i,376; ii, 1678 

Stockbridge landing, I^ke Winnebago, Wis. {see Fox River) ^y^^t in, 2077 

Stockton channel, San Joaquin Kiver, Cal., improvement of i,529 

Stone Bridge, Sakonnet River, R. I., alteration of 1,113,898 

Stone Horse Shoal, Mass., removal of wreck on i, 122, 912 

Sturgeon Bay and Lake Michigan Canal, Wfs. : 

Improvement of, including harbor of refuge i, 441 ; in, 2(M9 

( )j>»*rating and care i, 442; iii, 2054 

Snbig Bay, Philippine Islands, defenses of i, 7 

Subinarinc mines 1, 6, 7, 13, 38 

Sullivan Falls Harbor, Me., improvement of 1, 65, 8;^> 

Sullivan Island shore, Charleston, S. ('., improvement at 1,247; ii, 1166 

Sullivan Kiver, Mc., improvement of Sullivan Falls Harbor 1, 65, 83l> 

Sulphur Kiver, Ark. and Tex. {srr R{h\ Kiver) i, 343; ii, \40o 

Sunflower (barge), removal of wreirk of i, 190; ii, 10H3 

Sunken craft. Set Wrecks. 

Superior Bay and Harbor, Wis. , improvement of i, 430; iii, 2005 
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Technical details of engineering methcxls — Continued. 

Oil as a road builder in, 2561 

Waterproofing, defenses of coast of Maine in, 2451 

Waterproofing, defenses of Mobile and Mississippi Sound iii, 2467 

Telegraph line, Government, W^ashington, D. C i, 596; iv, 2717 

Tennessee River : 

Chattanooga, Tenn. , improvement above i, 393; ii, 1 709, 1 711 

Chattanooga, Tenn., to Kiverton, Ala., improvement from. i,393; ii, 1709,1712 

Gauging [see Mississippi River Commission ) i, 578; S., 3, 52 

Muscle Shoals Canal, Ala., operating and care i, 395; ii, 1726 

Riverton, Ala., improvement below i, 395; ii, 1709, 1715 

Sur\ev from Scott Point, Tenn., to Ix>ck A, at head of Muscle Shoals 

Canal i,398; ii, 1743 

Tensas River, La. : 

Improvement of i, 347, 349; ii, 1418 

Survey of (see Ouachita and Black rivers) i, 354; ii, 1435 

Terraceia C^it-off, Fla. {see Manatee River) i, 278, 279; ii, 1223 

Texas: 

Dredge and snag boat for certain works in State of i, 337; ii, 1379 

Reconnaissances and explorations in department of i, 605, 610; iv, 3061 

Remoyal of water hyacinths from waters in State of i, 272, 327 

Texas and Pa<"ific Railway Company, bridge of i, 581 

Texas City, Tex., improvement of channel to Galveston i, 334; ii, 1372 

Thames River, Conn.: 

Improvement of ,. . . i, 125, 924 

Improvement of New Jx)ndon Harbor i, 124, 923 

Thebes, 111., bridjre across Mississippi River i, 582 

The Board of Engineers i, 6, 7, 615 

Three-mile Rapids, Columbia River, Oreg. and Wash., improvement at . i, 546; in, 2376 

Thunder Bay River, Mich., improvement of Alpena Harbor r, 477; in, 2185 

Tickfaw River, I^., improvement of, including tributaries 1,311,312; n, 1319 

Tillamook Bay and Bar, C)reg., improvement of i, 543; ni, 2373 

Timber, rules governing running of loose, on certain streams i, 580 

Tiverton, R. I., alteration of Stone Bridge across Sakonnet River i, 113, 898 

Tohopekaliga Uke, Fla. («c<? Kissimmee River) 1,274,282; n, 1217, 1225, 1239 

Toleclo lIarlK:>r, Ohio: 

Bridge across Maumee River i, 588 

Improvement of i, 494; in, 2249 

Tolomato River, Fla. [see St. Augustine Harbor) i, 269; ii, 1208 

Tombigbee River, Ala. and Miss. : 

Columbus to Fulton, Miss. , improvement from i, 299; ii, 1289, 1298 

Demopolis, Ala., improvement below i, 297; n, 1289, 1296 

Demopolis, Ala., to Columbus, Miss., improvement from ... i, 298; n, 1289, 1297 

Fulton to Walkers Bridge, Miss., improvement from i, 300; ii, 1289, 1299 

Tonawanda Harbor, N. Y. , improvement of i, 512; in, 2314 

Tongue Point, Columbia River, Oreg., improvement below i, 556; in, 2398 

Tonnage, Sault Ste. Marie canals, Mich i, 488; in, 2217 

Torpedoes 1,6,7,13,38 

Totten, Fort, N. Y. , Engineer Depot and engineer troops i, 42, 802, 807, 817 

Town Creek, Brunswick County, N. C, improvement of i, 236; n, 1147 

Town River, Mass., improvement of i, 102, 878 

Trail Creek, Ind.: 

Bridge of Laporte County at Michigan City i, 584 

Bridge of Michigan Central Railroad Company at Michigan City i,587 

ImproTement of Michigan City inner harl)or i, 457; in, 2137 

Improvement of Michigan City outer harbor i, 458; iii,.2137 

Traverr^e I^ke, Minn., survev of i, 381; ii, 1684 

Trent River, N. C: 

Bridge near Polloksville i, 583 

Improvement of 1,229,230; ii, 1134 

Trinity River, Tex.: 

Bridge in Lilx'rtv Couutv i, 583 

Improvement of*. .' i, 336, 337, 338; n, 1378, 1379, 1382 

Troops: 

Battalions of Engineers 1,38,40,42,44,607,802,811,814,818; iv,3054 

Engineer equipment of i, 38, 44, 811, 814, 818 

Service of officers of the Corps of Engineers abroad and in the field, with i, 45 
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Warrior River, Ala. : 

Improvement above Tuscaloosa i,295; ii, 1285 

Improvement below Tuscaloosa i, 296; ii, 1289, 1290 

Operating and care of locks and dams above Tuscaloosa i, 300; ii, 1300 

Revised estimates of cost of locks and dams above and below Tusca- 
loosa 111,1288,1293 

Warroad Harbor and River, Minn. , improvement of i, 379; ii, 1682 

AVarwick River, Md. , improvement of i, 1 95, 198; ii, 1075 

Washakie, Fort, Wyo., road to Buffalo Fork, Snake River i,612; iv, 3075 

Washinjrton, D. C: 

Aque<hict Bridjj^e across Potomac River, rejwiir of i, 591 ; iv, 2651 

Aqueduct, Dalecarlia Reh«er\'uir i, 593; iv, 2691 

Aqueiluct, filtration plant i, 596; iv, 2712 

Aqueduct, increasing water supply i, 594; iv, 2706 

Aqueiluct, maintenance and repair i, 593; iv, 2691 

Aqueiluct Tuimel and 1 loward Universitv R€«er\'oir - i, 594; iv, 2706 

Barracks .\ i, 39, 793 

Battalion of Enginet^rn, Third 1,40.802 

Defenses of 1,7,23,704 

Engineer I)ej)ot i, 41, 42, S07 

Engineer School of A pj>lication, I^. S. Anny ii 39, 796 

Executive Mansion * i, 596; iv, 2717 

iioveniment Printing Ofhce, new building for i, 61 1 ; iv, 3065 

Highway bridge across Potomac River to replace I^ng Bridge. . . i, 592; iv, 2652 

Improvement of Anacostia River at i, 206; ii, 1087 

Improvement of Potomac River at i, 203; ii, 1081 

Improvement of Potomac River below i, 205; ii, 1085 

Memorial Bridge across Potomac River i, 591 ; i v, 2652 

Public buildings and grounds, and Washington Monument i, 596; iv, 2717 

Railroad bridge across Potomac River to replace Long Bridge i, 582 

Statues and memorials i, 596; iv, 271 7 

Wasliington and Oregon Railway Company, bridge of i, 585 

Wanhington and PI vmouth Railroad Company, bridge of i, 584 

Washington Lake, \Vash. : 

Bridge at Fremont across waterway to Puget Sound i, 588 

Bridge at Fremont avenue, Seattle, across waterway to Puget Sound i, 589 

Improvement of waterway to Puget Sound, with estimate of cost of 
increased dimensions '. i, 568; in, 2417, 2419 

Washmgton Monument, D. C i, 596; iv, 2717 

AVashington, State of, contract with R. B. I^ehman {see Tacoma Har- 
bor) 1,568; 111,2417 

Washita (Ouachita) River, Ark. and La.: 

Final rejx>rt on survey i,354; n,1435 

Improvement of i,346; n,1410 

Water craft: 

See also Dredge and Snag boats, and Wrecks. 

Rules governnig running of steamboats on certain streams i, 580 

Watcree River, S. 0., improvement of 1,242,243; ii,1162 

Water hyacinths: 

Removal of, from Florida waters -...- i,272; ii,1215 

Removal of, from Louisiana waters _ if 327; ii, 1347 

Removal of, from Texas waters 1,272,327 

Water-level observations: 

Columbia River, Oreg. and Wash i,561; iii,2408 

Michigan Lake, variations in surface level on east shore i, 457 

Mis8issipi)i River and principal tributaries i, 578; S., 3, 52 

Northern and Northwestern Lakes 1,601,602; iv,276:i 

Waters, navigal>le. See Bridges, Rivers and harbors, and Wrecks. 

Water supplv, Washington. D. C. S<:e Washington, D. C. 

Waterwavs (see aho Canals): 

Beaufort, N. C, to Newbern 1,231; 11,1136 

Beaufort, N. (\, to New River 1,232; n,1138 

Charleston to Beaufort, S. C, improvement of 1,249; ii, 1171 

Charleston to Beaufort, S. C, sunken logs i»251; ii, 1173 

Charleston to McClellanville, S. C i,246; ii, 1166 

Chincot^ague Bay, Va. , to 1 )elawai'e Bay, Del i, 188; ii, 1060 

Galveston to Houston, Tex *. i, 334; ii, 1374 

Keweenaw Bay to Lake SuiH»rior, Mich i, 435, 436; lu, 2030 
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WinnibigOBhiBh Lake, Minn.: 

Conetruction of reservoir dam 1,374; ii, 1'172 

Operating and care of reservoir dam i, 375; 11,167'% 

Winslow, Kicnard (barge), removalofwreckof,inStrait8of Mackinac, 1,404; iii,2*J44 
Winthrop, Maae,; 

Bridife aorosa Crystal Cove i,5&« 

Eoadwayat : i,651 

Winthrop Ci>Vf, New London, Conn, (see New London ) t, 124, fl23 

Winyah Bay, fi. C, improvement ot i,241; ii, ILM 

WiEcouun Kntrant'e, Superior Harbor, Wie., improvement of i,430; lit, 2005 

Wisconfin River, Wis.; 

Bridge at Kilboum City i, .tH» 

Bridge at Merrintac i,585 

Improvement of (we Fox River) i, 44fl; iii, 2077 

Witlilamocheo RiviT, Fla., improvement of i,278,2H0; u, 1223 

Wolf River, MciimliiH, Tenn. (sff MiBsiepippi River Commiwion) i.57fi; S.,3,31 

WoK (Ahnapee) River, Wie. (»ee Aimapee Harbor) i,442; in, 2057 

Wolf River (tributary of the Fox), Wis. (we Fox lUver) i,449; ni,2077 

Wooilliridge, N, J., liridce across Woodbridge Creek i,583 

Woodbridgc Creek, N. J^: 

Bridge between Perth Amboyand Woodbridge i,.'iS;t 

Improvement of,. ., t, liH 

Woods Hole channel, Mai«., improvement of i, 1II,W4 

Wrecks, etc., removal of i,61 

Absecon light, N.J i, IW); ii, 1062 

Arthur Kill, N. Y. and X. J i, 177; ii, 1038 

Ashtabula Harbor, Ohio 1,506; iii,22H3 

Atlantic Ocean, off Abei'con liftht, N.J i, 190; ii, 1062 

Beaufort-Charleston, S. C., waterway, sunken logs ',^51; ii,1173 

Berkley, Va 1,226; ii. Il2t> 

Biddotord Pool Harbor, Jle 1,95,865 

Bronx River, N. Y 1,178; ii,103» 

Buffalo Bayou, Tex i,342; ii, 1391 

Cambridge Harbor, Md i,203; n, 1080 

Cape Fear River, N. C., Northeast Bnmch i, 237 

CarU'rs Creek. Va i,218; u,1108 

Charleatun- Beaufort, S. C., waterway, sunken logs i, 261; li, 1173 

Chatham, Ma*« 1,122,911 

Chenapeake Bay i,203; ii.lOfiO 

Chester River, Pa 1, IBO; ir, 1063 

Choptank River, Md., Cambridge Harbor i,203 11,1080 

Cuml)eriand River 1,392; 11,1706 

Delaware Bav and River i,178; ii, 103»,1(>«) 

Delaware Brkkwater Harbor, Dei 1,178; ii, 10.19 

Dennis Creek, N. J 1,190; 11,1063 

Dover Island, Cumberland River i, 392: ij,1706 

Duck Creek (Smvma Riverl, Del i, 190; ii, 1062 

Duluth Harbor, Minn i,438; iii,2042 

FMgewater, N. J 1,161,982 

£lizal)eth River, Va., SiiuthiTii Bnincli i,226; ii,1126 

Erie Lake i,506; in,22»3,2294 

FHnt River, Ga i,293j ii, 1280 

Fourteen FimtBank ligbt-hoUMC, Delaware Bay i,178; ii, 1040 

Oalveaton Bay and Harbor, Tex i,342; ir, 1390, 1391 

(lovemors Inland, New York Harbor, N. Y 1,151,982 

UowaniiBBay, N. Y., Red Hook Channel 1,151,982 

(ireeii Run Inlet life-saving station 1,190; ii, 1063 

HallHville, N. C i,2:t7 

IlardingH Beach, Chatham, Mass 1,122,911 

HiDslwro Bav, Fla i,28I; ii,1225 

Judith. Point, R. I., harbor at 1,122,912 

Key WeHt Harbor, Fla 1,273! n, 1218 

Kingston (Point Judith Harbor), R, I 1,122,912 

Little Creek, D<-l i, 190; ii, 1063 

Mackinac Straits. Midi i,4M! iii,2244 

Mahon River, Del i.lfiO; 11.1063 

Main Ship Cliannel. New York Harbor, N. Y 1,161,982 

Mis-isHippi River, above Misstmri River i,370; n,1609 

Mimisaip\ii River, below MisBouri River i, 366; ii, 1593 
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Wrecks, etc., removal of — Continued. 

Monoraoy light, Mass., off i, 122,911,912 

Monroe Harbor, Mich i, 506; iii,2294 

Nauset Harbor, Mass 1,108,886 

Newark Bay i,177; ii,1088 

New Brunswick, N. J i,177; ii, 1038 

Newport Harbor, R. I 1,122,911 

New York Harbor, N. Y., Arthur Kill i, 177; ii, 1088 

New York Harbor, N. Y., Bronx River i,178; ii, 1039 

New York Harbor, N. Y., Main Ship Channel i, 151, 982 

New York Harbor, N. Y., Governors Island i, 151, 982 

New York Harbor, N. Y., Red Hook Channel i, 151, 982 

Norfolk Harbor, Va., Southern Branch, Elizal>eth River i,226; ii, 1126 

Northeast River, N. i,237 

Philadelphia, Pa., Delaware River at Tacony .* i, 1 78; ii, 1040 

Philadelphia, Pa., Schuylkill River i, 190; ii, 1063 

Piankatank River, Va i, 218; ii,1108 

Point Judith Harbor, R. I 1,122,912 

Pollock Rip light-ship, Ma4»8., near i, 122, 912 

Put in Bay, Lake Ene i,506; in, 2293 

Rancocas Ri ver, N. J i , 1 90 ; 1 1, 1063 

Raritan River, N. J i, 177; ii, 1038 

Reii Hook Channel, New York Harbor, N. Y 1,151,982 

St. Clair River, Mich r,494; iii,224^,2245 

St. Marys River, Mich i, 494; iii, 2244 

Sandy Point light-house, Chesapeake Bay i, 203; ii, 1080 

San Pe<iro inner harbor, Cal i, 525; in, 2346 

Savannah River, Ga i,264; ii, 1200 

Schuylkill River, Pa i, 190; ii, 106;^ 

Sewaren, N. J i, 177; ii, 1038 

Snivrna River, Del i, 190; ii, 1062 

Southern Branch, Elizaljeth River, V' a i, 226; ii, 1126 

South Kingston ( Point Judith Harbor), R. I i, 122, 912 

South Mills, N.C i,226; ii, 1126 

Staten Island Sound (Arthur Kill), N. Y. and N. J i, 177; ii, 1038 

Stone Horse Shoal, off Monomoy light. Mass i, 122, 912 

Superior Lake, near Duluth Canal, Minn i, 438; iii, 2042 

Taconv, Philadelphia, Pa i, 178; ii, 1040 

Tampa, Fla i,281; ii, 1225 

Turners Cut, N. C i,226; ii, 1126 

TwigKS Bar, Savannah River, Ga i, 264; ii, 1200 

Weehawken, N. J 1,151,982 

Wilmington inner harbor, Cal i, 525; iii, 2346 

Wyandotte, Mich, (see Detroit River) i, 492; iii, 2235 

Y. 

Yamhill River, Greg. : 

Im[)rovement of i, 552; iii, 2388 

Operating and care of lock and dam i, 554; in, 2390 

Yankton, S. Dak. {)iee Missouri River) ii, 38^^; n, 1687 

Yaquina Bay, Greg., improvement of i, 541 ; in, 2371 

Yazoo and Mississippi Valley Railroad Company: 

Bridge of, across Coldwater River, Miss i, 585 

Bridge of, across Yazoo River, Miss i, 586 

Yazoo City, Miss., bridge across Yazoo River near i, 586 

Yazoo River, Miss.: 

Bridge near Yazoo City i, 586 

Improvement above mouth i, 351; n, 1429 

Improvement of mouth, including Vicksburg Harbor i, 350; ii, 1420 

Yellow Mill Pond, Bridgeport, Conn, (see Bridgeport) i, 133, 937 

Yellowstone National Park i,604; iv,3033 

York River, Va., improvement of .... ' ,, i, 207 ; ii, 1089 

Yuba River, Ca,\. (see Sacramento Hi? ' ' " and ^aAiiornia Debris Commis- 
sion) ,/V 1,530,577; 111,2355,2443 
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